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for Z= 1-92 from E= 1-10 eV to E= 0.4-1.0 MeV 
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Tables for fonn factors and anomalous dispersion are widely used in the UV, x-ray and 
"i-ray communities, and have existed for a considerable period of time. Much of the recent 
theoretical basis for these was contributed by Cromer, Mann and Liberman while much of 
the experimental data was synthesised by Henke et al. More recent developments in both 
areas have led to new and revised tables. These works have employed numerous simplifi
cations compared to detaikd relativistic S-matrix calculations; the lauer uu nut It:nd 
themselves to convenient tabular application for the range of Z and energy of general 
interest. Conversely, the former tables appear to have large regions of limited validity 
throughout the range of Z and energies, and in particular have important limitations with 
regard to extrapolation to energies outside tabulated ranges. 

In the present study, the primary interactions of x-rays with isolated atoms from Z = 1 
(hydrogen) to Z .... 92 (uranium) are described and computed within a self-consistent 
Dirac-Hartree-Foclc frruneworlc_ This has general application across the range of energy 
from 1-10 eV to 400-1000 keY, with limitations (described below) as the low- and 
high-energy extremes are approached. Tabulations are provided for the fl and h compo
nents of the fonn factors, together with the photoelectric attenuation coefficient for the 
atom, J.l., and the value for the K-shell, J.l.K. as functions of energy and wavelength. Also 
provided are estimated correction factors as described in the text, conversion factors, and 
a simple estimate for the sum of the scattering contributions (from an isolated atom). 

The method used herein is primarily theoretical and considers intennediate assumptions 
which limit the precision and applicability of previous theoretical tabulations. Particular 
concern involves the application of the dispersion relation to derive Re(f) from photoelec
tric absorption cross-sections. The revised fonnulation presented here explicitly avoids 
most of the limitations of previous works. Revised formulae can lead to significant 
qualitative and quantitative improvement, particularly above 3~0 ke V energies, near 
absorption edges, and at 0.03 keY to 3 keY energies. Recent experimental syntheses are 
often complementary to this approach. Examples are given where the revised theoretical 
tables are in better agreement with experiment than are tllose based on experimental 
syntheses. ©1995 American Institute of Physics and American Chemical Society. 

Key words: anomalous dispersion; attenuation; E - I - 10 e V to 0.4- 1.0 Me V; fonn factors; photoabsorption 
tabulation; scattering cross-sections; Z - )-92. 
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In the x-ray energy range covered here, the primary 
interactions of photons with atoms are photoabsorption and 
coherent (clastic) scattering. Inelastic (Compton) scattering 
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becomes dominant for all elements as the higher ("(-ray) 
energies are approached. For light elements, this transfer of 
dominance occurs at much lower energies (e.g. for hydrogen 
the inelastic component dominates above 3-5 keY). Addi
tional nuclear scattering and absorption occurs at Me V ener
gies, including pair production and Delbruck scattering from 
the nuclear field; and nuclear resonant processes (such as 
nuclear Thompson scattering).1 For XUV photons at the lower 
end, of the tabulated energy range, lattice phonon absorption, 
delocalized, plasmon excitation, excitons and dipole reso
nances mayappear.2 Although these remain qualitatively 
identifiable as photon interactions with bound electrons, they 
are not associated with atomic orbitals or isolated atoms. 

In the intermediate energy range. typically from 0.01--0.1 
ke V through to 80-800 ke V, the interaction of the incident 
photon with the electrons - i.e. with the bound atomic 
orbitals - without production of secondary x-rays of reduced 
energy, is the dominant process. The photon is then either 
scattered without altering the internal energy of the atom, or 
it is absorbed. This absorption is usually into a single atomic 
orbital, with a consequent ejection of a photoelectron and 
production of a singly-ionized species. 

Both photoabsorption and (Rayleigh) scattering are 
described by the structure factor F of the material in con
densed or gas phase. In particular, diffracted intensity or co
herent scattering is a complicated function of F, but for weak 
reflections is linear or quadratic in F. Equally, transmission 
through a bulk material is a complex function of F but local 
attenuation is a relatively simple function of the imaginary 
component of F .3-5 This is well known in the crystallographic 
community and is used extensively in the multilayer commu
nity at lower energies.6--S The structure factor for a given 
reflection (denoted hkl from the Miller indices) is a sum over 
the atoms in the appropriate lattice (for a crystal) of the atomic 
form factors or the x-ray scattering factors fj of the r atom: 

(1 ) 

where thermal diffuse scattering is neglected, Mj is the 
thermal parameter for the given temperature, reflection and 
atom, and the location of the atom in the unit cell is given by 
(Xj,Yj,Zj). For an isolated atom or a single elemental lattice, a 
"~:1lecl atomic form factor may therefore be substituted for the 
structure factor. 

At grazing angles of incidence with solids, photons interact 
with the surface, and the photoabsorption and reflection 
processes may be given by Fresnel equations (whik still UOIII

inated by electron orbital interaction and governed by the 
structure factor and form factors).9 If the atoms in a condensed 
system may be considered to scatter as dipoles (i.e. for low 
energies or small scattering angles) then the interaction of 
x-rays with matter may be described using optical constants 
such as the complex index of refraction nr or the complex 
dielectric constant E(£), which are related to the fann factors 
by 

nr = n+ik = V; = l-o-il) = 1-;: A2'i.pdj (2) 

where n; is the atom number density and ro is the classical 
electron radius. 
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2. Form Factors and Standard Definitions 

The real part of the atomic x-ray scattering factor is lO 

(3) 

where feE, Z) = r+frel is composed of the non-relativistic 
anomalous dispersion r and the relativistic correction factor 
f rei· fo(q.;z) is the 'normal' coherent scattering factor as a 

. 41Tsin6 
function of momentum transfer q .. IKr- Ktl - --A- , the 

latter relation for elastic scattering through an angle 26. 

fo(q) - 4'IT[ p(r)sin(qr)r
2
dr 

o qr 
(4) 

The dependences of f upon q and E may not be strictly 
separable as implied by the separation into fo and f. Because 
of this, some authors define a modified form factor MFF (g) II 
or anomalous scattering factors (g I and gil), 12 The nuclear 
Thompson scattering (NT) is small and negative in phase 
relative to the electronic form factor (Io+f'), of magnitude INT 
... -Z2mIM, with small (negligible) energy and momentum 
dependence. 13.14 The S-matrix channels of nuclear photo
effect (dipole resonance), pair-N, pair-e production and Del
bruck scattering· and other, smaller effects are typically ne
glected, providing upper limits in energy for the validity of 
these syntheses. 

The imaginary part of the dispersion correction is simply 
linked to the photoeffect cross section J.LPE(E) (neglecting, or 
including, bound-bound cross-sections) at the photon energy E: 

fm(f) = r(E) = 12(£) = £IJ-PE(E) 
2hcre 

(5) 

11 and h are used in Refs. 7,15,16. The form factor J1 is 
particularly useful in illustrating effects described here be
cause it approximates Re(f) in the forward scattering direc
tion where fa == Z and hence estimates the total scattering 
factor, placing the problems indlcated on an absolute footmg. 
It is also appropriate in typical experiments. The standard 
dispersion relation yields 

(6) 

Hclt.: E = 'tW is the x-ray energy, e l is the energy above the 
electron binding energy of the intennediate (bound or contin
uum) state, and P represents the principal value. Commonly 
the equation may be separated by orbital or by electron, with 
neglect of unoccupied bound states yielding 

where -El is the electron binding energy, and E+ is the 
(continuum) energy. The high-energy constant may be 
combined with relativistic correction factors to provide the 
separation into frel and r as indicated above. 
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3. Available Tabulations and Basis 
of Current Formalism 

This section discusses other available theoretical, 
experimental and synthesized tabulations for form factors and 
attenuation. The main sources for comparison are the theoret
ical development of Cromer, Mann and LibermanI7

-
2o

, the 
experimental-theoretical synthesis by Henke et al.7 and recent 
developments along both lines.21

•
15 

Th'ese works have employed numerous simplifications 
compared to detailed relativistic S-matrix calculations,12 but 
the latter do not lend themselves to convenient tabular appli
cation for the range of Z and energy of general interest. 
Conversely, the earlier tables appear to have large regions of 
limited validity throughout the range of Z and energies, and in 
particular have limitations with regard to extrapolation to 
energies outside tabulated ranges. This is well known, and 
other tabulations of attenuation coefficients or fonn factors 
based on experiment or on alternate theoretical bases22

.23 have 
met with partial success in some regimes, generally with 
corresponding areas of limitation elsewhere. 

With the exception of high-order S-matrix calculations, the 
method of Refs. 17-20 may be expected to produce greatest 
theoretical precision and is perhaps predominant in the litera
ture for the last decade. A number of intermediate theoretical 
and procedural assumptions limit the precision and applicabil
ity of this method. The current method, serving as a basis for 
the present tabulation, allows significant improvement both in 
the earlier tabulated range and in regions extrapolated with 
the formulae. A particular concern of the current author lies in 
suitable extrapolation to high and low energies, and interpola
tion to energies not covered by the Kex values presented in the 
literature for these tables. 

For this purpose a Fortran version of the code was 
gratefully received from S. Brennan24 which contains the 
updates of Cromer and Liberman20 in their source code pre
sented in Ref. 18. In this method of Cromer and Liberman, 
relativistic SCF (self-consistent field) wavefunctions using 
the Kahn-Sham potential25 and experimental energy levels26 

were used to compute partial photoelectric absorption coeffi
cients (<T (E» at ten or eleven selected energies, with the 
Brysk and Zerby program.27 This introduces approximations 
regarding the potential and edge level derivation, but more 
significantly uses a model with no molecular or solid~state 
fine structure. Application of this code2o

•
24 to near-edge re

gions of bound atoms is therefore limited by this procedure. 
The devclopment of Cromer and LibermAn will bc of prime 

consideration in the current discussion, together with the for
mulation for avoiding difficulties therein,28 In the code of 
Ref. 20, separate partial cross-sections were calculated for 
most orbitals of each element in the range of 2 "'" 3-92. 
However, some outer orbitals of higher 2 elements were omit
ted or misplaced (with respect to their free-atom ordering or 
typiC'nl hondine pMtprns), whi('h leans to inadeC]lIacies in 

these cases at lower energies. In the extreme case of Rb 
(2 37), 9 electrons and hence four sub-shells were omitted 
(4s, 4p I 2 , 4p.< 2, 5s) leading to unnecessary termination of the 
tables below 0.112 keY, amI significam imprecision below 
0.160-0.200 ke V, whereas formal results could have been 

given down to 0'()()4 ke V. Most elements include all edges 
down to about 0.050 ke V, and light elements (to Ca) generally 
include all orbitals. 

For each orbital, five cross-sections <T (E) covered energies 
of 5-23 keVI8 or 1-80 keV,24 for interpolation and determina
tion of f"(E) (the imaginary, absorptive component of the 
scattering factor). If the binding energy lay in the range 
1 keV<-el<70 keY, an additional point applied to 
E = -l.OOIEI' An additional five values covered the above
edge range (with energies set for 5-point Gauss-Legendre 
integration). This second group of 5 points applied to the 
integra] of f"(E) to give f'(E): the locations of E and the form 
of the integral chosen depends on whether -el<l keV,-el> 
70 keY, or -el is of intermediate energy. 

4. Basic Transform Equations 

Appropriate formulae based on Eq. (7) should give a small 
and smooth integral over the range of the variable of integra
tion, with the dominant term given by analytic form. The 
situation may be illustrated by considering the above-edge 
case, given by Eq. (27) of Ref. 17: 

r = (f'" (J"(e+-el)(e+-EI)2_(J"(hw) (hwf de+ 
° (hw)2-(e+-el)2 

(8) 

with a the fine structure constant and energies and <T in atomic 
units (au). Gauss-Legendre integration points are fixed by the 
order of the integration, but corresponding energies may be 
adjusted to optimize the precision for a particular photon 
energy by scaling (contracting or expanding) the integrating 
variable, following (but in contrast to) Eq. (29) of Ref. 17 (for 
Eq. (8»: 

IEII 
nw=2lEd e+-E), 

X= [~r e+-el ' 
hw~ Y2led (9) 

[~r'2 
e+-EI ' 

nw» 21ed 

Note that €+>O and -EI>O and the integration limits are trans
fanned from (O,x) to (1,0), while in the first case cr(e+-ei) 
becomes a(-E/x). By symmetry, this yields a well~defined 
integral which properly ranges from 0 to I. 

Following the same formalism as in 17-20, improved if not 
fully optimized relations for r may then be given as 

r v ___ h_w_ <:T(llw)ln(-hhW---EI), !E1khw; (10) 
W+EI 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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0'2. hw» 21E.1 

0'0, hw:::= 21Ed 
0'4, hw~y'2 IEII; 

(11) 

IE.VX2 == hw 
(12) 

otherwise; 

(13) 
otherwise; 

for hw>IEd (above the edge), At the edge, use h(w+~w) to 
avoid the computational singularity. Below the edge 
(IE.I>hw), 

(15) 

(16) 

(17) 

(18) 

where, again, <J(lE.!) is given by <J(lEtl(l +8» to arbitrary 
precision. The second tenns of Eqs. (10) and (15) are always 
negative, while the first tenn in Eq. (10) is positive and the 
first term in Eq. (15) is negative. Use of (these) appropriate 
functions can lead to problems where integration points 
would lie beyond the database (11 data points per orbital). In 
such cases, the above-edge or below-edge behavior should be 
retained, but the choice of form may be modified appropri
ately to match the data and to optimize precision. The effects 
of this fonnalism and these specific modifications, compared 
to the earlier results, may be seen generally near edges, at 
energies below 2 keY or above 70 keY, but also at intermedi
ate energies. 

5. Avoidance of Singularities 
in f{E} Above Edges 

The functional forms of the integral of f" as indicated in 
Refs. 17-20 are formally continuous above each edge but 
include singularities in both numerator and denominator 
(which cancel). Consequently, the code of Cromer and 

J. Phys. Chern. nef. Data, Vol. 24, No.1, 1995 

Libermanl1- ZO yields divide-by-zero errors for Z == 18 (argon, 
1.28 ke V) and elsewhere at energies for Z> 2 corresponding to 
cancellations (5 per orbital). 

The functional forms indicated l7
-

Zo were otherwise appro
priate and valid in the 5 ke V-50 ke V range. This was the main 
concern of the authors, but extension beyond this range in 
either dircction rcquires recvaluation of the construction. In 

particular, the fonns pertain to E »-E., E=-E. and E«-EI 
and not to -El<1 keY, -E.>70 keV. Further, that for -EI>70 
ke V omitted a correction which is increasingly important as E 
approaches -E\. The nature and magnitude of this latter prob
lem is depicted in Fig. 1 for uranium. The apparent 'edge' is 
displaced and offset by several ke V with five discontinuities, 
and at 500 ke V (four times the edge energy) the error is of the 
same magnitude as Z. This energy range is much higher than 
that of Refs. 15, 17-2l. In these figures and in the text, the 
current fonnulation avoids or overcomes all problems dis
cussed, as far as is pussiblt: withiulhe IJlcscriptions provided. 
The use of /. as the plotting variable follows the standard of 
Refs. 7,16 but more importantly places the effects on an ap
proximate absolute footing for the real component of the 
atomic scattering factor in the forward direction. 

6. Avoidance of Imprecision in f'{E) 
Below and Near Edges 

Corrections for below-edge behavior applied to the second 
(intermediate energy) form in Ref. 18 should also be applied 
to the other two forms as detailed in section 4. Near to but 
above edges where -E)<1 keY, the integration is improved by 
using a fonn similar to the 'higher-energy' fonns rather than 
that previously indicated, which was optimum only for 
E »-E). Well below edges where -E»l keY, the integration 
is improved by using a form similar to the 'high-energy' form 
rather than that previously indicated, which was optimum for 

E:::=-E\. In any of these regions where the functional forms 
are inappropriate, some improvement in precision can often 
be gained by using 10-point or higher order Gauss~Legendre 
integration. This represents improved precision of the integra
tion using a less optimum integral transformation. 

Prev ious below-edge errors are illustrated for the K edge of 
carbon in Fig. 2. The edge was apparently displaced and 
asymmetric (typically with a spurious value for the edge 
itself) as opposed to the revised form ('0' versus '+' in figure). 
There were also significant errors in the earlier prescription 
12% below the edge. This a1so occurs with similar magnitude 
(4 e/atom) for the L-edges of uranium at 17-22 ke V in Fig. 1. 
These errors occur at energies weB within the range of 
crystallographic investigation and concern, and are not 
restricted to regimes of speCIalized anomalous or other 
diffraction experiments. 

The theoretical-experimental synthesis of Ref. 16 (tri
angles) is in reasonable agreement with the current revised 
results well away from the edge, with the exception that 
aliasing is introduced due to the finite logarithmic grid on 
which linear interpolation is carried out. This means that the 
transform is calculated appropriately from the given absorp
tion coefficients to yield fl values for specific energies, but 
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subsequent interpolation between these points smooths out 
any finer structure, in addition to generating an interpolation 
error even in the absence of structure. The earlier synthesis 7 

contains a much coarser grid, so direct comparison of the two 
primarily indicates interpolation limitations. The relativistic 
correction factor is only about 0.004 (e/atom or eu in crystal
lographic notation) and makes negligible contribution to the 
results (whatever fonn is postulated for the correction), while 
fo= Z-0.04 eu, and does not affect the comparison. Hence 
a tYpical experiment in this regime with graphite or other 
elemental cafbon should relate to a real component of the 
atomic scattering factor given to high precision by fl' The 
current revised fonnalism yields a width (below zero) of 4.6 
eV and a mean fl of circa -0.9 eu over this region, with fl 
"'" -2.4 eu at 0.24 eV from the edge, or fl = -4.0 eu at 0.07 
e V from the edge (or about the edge width). 

The independent particle approximation common to all 
theories discussed herein should yield the revised smooth, 
symmetric form, but the fonnalism may be expected to fail 
near edges or at low energies, where molecular or collective 
behavior may occur. However, the revised result is in good 
agreement with Cherenkov radiation studies on the carbon K 
edge,29 which have derived widths of 5 e V and a mean suscep
tibility X' - 0.0016 or fl = -0.82 eu, and minima of -2.0 eu 
~fl.lllin~-5.1 eu. 

Conversely, aliased profiles16 give minima of 0.3 eu 
>f1.min>-I.3 eu, non-aliased transforms of a simple edge 
structure30 yield fl.min from -5.3 eu to -00 eu and a width of 
order 5 e V, while other recent experimental f" measurements 
yielded a width of around 14 eV and fl.min=-1.2 eu after 
integration. 31 All are in disagreement with the Cherenkov 
studies. In this respect, the importance of direct measure
ments of the scattering factor (anomalous or atomic) cannot 
be overestimated. Finally, the result of Ref. 21 which might 
be expected to include contributing collective behavior, ap
pears to give a shift and singularity in the structure. IS 

7. Integration Precision Requirements 

Several integration procedures were mvestIgated and 
compared. Five-point Gauss-Legendre integration yields con
vergence to 5% in many but not all cases where the form is 
appropriate. In some cases (near edges, particularly with func
tions not corrected for above or below-edge behavior) a 30-
point integration was found inadequate.2o Five-point integra
tion appears adequate for low Z to about 0.01 eu in most 
regions, while yielding errors of 0.1 eu for silicon near edges, 
where la-point and 16-point results appear identical. This 
error rises to above 1 eu for silver (Z == 47) and 5 eu for 
uranium (Fig. 3), with shifts of 0.3 eu and 1.3 eu, respectively, 
even midway between edges. The difference between 10-
point and 16-point integration is also significant at the 0.15 eu 
level for Z = 92, and is fairly uniform for all energies. The 
figure indicates major integration and interpolation error in 
the unrevised formalism 17

-
co. 24 of magnitude 1-4 eu across the 

medium energy range of 4-6 keV. This may also be compared 
to Refs. 15, 16 (including a partial frcl correction of perhaps 
- 1.5 eu), apparently erroneous by up to 5 eu. Although ura
nium is perhaps an extreme case, this situation is reflected 
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throughout the medium and higher range of Z. The 16-point 
integration is therefore used and commended, covering a 
much larger energy regime with higher precision. 

8. Choice of Interpolation Formalism 

The 'convergence' with improveu integration plecisioll is 
partially due to inadequacy of interpolation methods rather 
than convergence to the value predicted by the independent 
particle approximation. The code of Cromer and Libennan18 

'interpolates' over In(f'') using a quadratic least-squares fit. 
This smooths precision-dependent noise but also obscures 
significant local or higher-order structure. The 5 energies used 
are not well spaced for interpolation to other fit values. 
whether for integration or otherwise. Ref. 24 assumes a cubic 
form for the Inftl-lnE functional relation and uses the Aitken 
interpolation method; this combination generates non
monotonic and spurious f" values near to or far above the 
edge. Reference 22 used a linear interpolation on log-log 
scales for E< I ke V and noted significant errors for cubic 
spline interpolation at higher energies (for Z ... 24,42,44,67-
69,75,76,85). 

Rational function interpolation is well able to model simple 
cubic tenus (on the log-log scale) but is quite inappropriate 
for extended or oscillating structure. The latter would com

monly produce a pole in the resulting fit near to the real plane 
and therefore generate large errors. Most investigators have 
(therefore) relied on polynomial interpolation on the log-log 
scale. 

At energies far above the edge, the form f"eE) = f2(E) is 
expected to become approximately cubic, or linear in 
In r(ln E). With the photo absorption data of Refs. 17-20, 
higher accuracy would follow from correct evaluation of 
higher order terms but data points are unequally spaced, so 
divergences easily follow extrapolation or interpolation. This 
may be limited by extrapolating or interpolating at either end 
of the energy range with a linear log-log form, while allowing 
intermediate values to be affected by higher order contribu
tions. Interpolating functions may further be limited to sym
metrIC torms about the region interpolated (I.e. to Imear, cubic 
or quintic log-log interpolation using n = 2, 4, or 6 data 
points). Given a sufficiently fine grid, interpolation becomes 
insensitive to the form used. However, the database discussed 
herein lacks such a fine grid, drawing attention to the appro
priate forms of interpolation. This is illustrated in Fig. 4 for 
medium energy attenuation by uranium, where the asterisk 
notes the reduction to a linear log-log fonn for extrapolation, 
thus avoiding unnecessary oscillations. Even so, the curves do 
not converge or maintain a constant ordering, and differ by up 
to 4 e/atom (eu) or 15% in this range, without the correct fonn 
being immediately apparent. 

The problem repe<:lts itself for lower energies (less than 
9 keY) and also for higher energies (above 30 ke V) for most 
elements. and effects of this problem upon i! are often as 
large. Examples from other elements and regimes allow addi
tional general rules to emerge: Linear log-log interpolation 
fails near edges (even within the independent particle approx
imation) where higher order tenns are often significant and 
necessary. Conversely. these are generally absent far above 
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Uranium, 2~92, effect of integration precision 

I .... _______~." JIIP - - - /._ 
..... :;;;;..-.-- _. _. - .~.,.". - ;I' 

. ::;;;;.--::.: . - """ .,..;::: -- - - .' """" '" ' 
.y'.',.. ..-.-" ""'/ ;1';1' 

,.."'" 
... , .... -",,,, 

I 

I 

I 

.'-' 
",. 

...... "- ,/ 

E 79.0 I 

0 ~:" """ ~ 

co ,.'/ 
Ci) - / 

-----~ ---

~ "'1 ~ VI 74.0 
~ -. _. - Cromer, Liberman (1981) 

~ 

~ - - - - - Henke et al. (1988) 
" - - - revised 5-point 

----- revised 10-point 
-- revised 16-point (Chantler) 

69.0 ~~~~~~~-4 ________ ~ ____ ~~~~~~~~~~~~ 

4200 4400 4600 4800 5000 
E (eV) 

5200 5400 5600 

FIr.", Fonn faNoT fl for nranium M, - Mm edges showing importance of higher precision integration and the use of the current method ver"us earlier 
methods l7

- 20 and synthesised data. 1s
• 16 

31.0 

E 28.0 
o 
~ 

CO 
Ci) -.... N25.0 

22.0 

4200 4600 5000 
E (eV) 

5400 

--f n=2 
2 

- - -f n=4* 
2 

- - -f n=6* 
2 

--··-f n=max* 
2 

5800 6200 

FIG. 4. Form factor h~ 1"(£) for uranium near .'14, and .'vI1I edges showing large variation between interpolation procedures. n is the number of points in the 
interpolation. so n-2 refers to the linear log-log form. 



78 C. T. CHANTLER 

edges and use of them can introduce spurious oscillations 
from their contribution in the near-edge region. The relation 
relatively near edges is often cubic in Inf"(lnE) so that a 
transition from this to the linear form may be accomplished at 
intermediate energies above each edge. The location of the 
transition is dependent on the element and edge, and appears 
(in the current database) to lie between a factor of 1.5 and 4 
above the edge. 

'QIis prescription is not rigid, but variation between 
possible alternatives is estimated at (usually) below 1-2%. 
This allows meaningful comparison of models with experi
ment, which would otherwise be difficult or dubious. Figure 5 
returns to uranium at intermediate energies, again emphasis
ing the potential utility of the current formalism as opposed to 
earlier forms and synthesised data. Here experimene2

.
33 

strongly supports the current formalism and interpolation 
procedure. 

Even at these energies, the contribution of coherent 
scattering aeoh to the total attenuation coefficient ~TOT = 

~PE+acoi1 +aiOC is significant and should not be neglected in 
these comparisons. (The high-precision experimental data3

2.33 

necessarily measures the total attenuation coefficient, and not 
the photoeffect cross-section (a or ~PE) in isolation.) The 
estimate of scattering follows Refs. 34, 35 and may only be 
accurate at the 10% level, dependent on the experimental 
arrangement. Neglect of this contribution is still unable to 
bring Ref. 24 or Ref. 16 into good agreement with experiment 
in this region. 

Elsewhere, however, the local structure allows no simple 
set of polynomial interpolations (for a given orbital). Typi
cally at low energies and Lh MJ and MN / Mv edges, the local 
structure is real but subsequent polynomial extension yields 
large oscillations well away from the structure. Early trunca
tion to linear forms yields discontinuities in h or its deriva
tive. Scaling any deviations above or below the interpolated 
points by a constant factor (e.g. 0.5) or a decreasing smooth 
function can serve to smoothly suppress invalid oscillations. 
Similar capping or scaling of large deviations from the linear 
interpolation can also suppress oscillations, but it is difficult 
to have a uniform and general method which avoids introduc
ing f 1 structure from discontinuities in the derivative. 

Any such effects are likely to produce significant features 
(cusps, peaks or derivative discontinuities) in fl' The most 
significant effects of this sort are found in the K-edge of Na 
and Mg, L-edges for Z = 4-14, around the L( edge for Z = 

30-36, M-edges of Z = 13-33, around the M, edge for L 
61-68, and N-edges for Z = 55-65. Problems with cubic 
spline interpolation were noted earlier. 

Extrapolation near the edge is well defined using a linear 
log-log form matching to the derivative of the following poly
nomial. Particular regions were interpolated using the polyno
mial forms, but with a smoothly increasing weighting for the 
linear solution across the transition region (as opposed to the 
above alternatives). This smooths the approach to the high
energy linear log-log regime without discontinuity of function 
or derivative, while remaining uniform and general in 
application. 
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9. Results for Hydrogen and Helium 

Hydrogen and helium serve as another example or exten
sion since the general Cromer-Liberman approach did not 
apply to these two eJements.17

-
20 The fonn is however simple. 

adapted in part from McMaster et al.35 The main difference 
between the (plotted) synthesis of Henke et al. 15.16 and the 
current fonn lies in the range and precision of the computa
tion, the location of edge energies, the effective number of 
electrohs,assumed, and the interaction with scattering data. In 
all these iespec~the current tabulation appears superior as a 
statement of atomic form factors. 

However, use of atomic form factors in compounds or 
solids, particularly for hydrogen, involves significant shifts 
and potential structure not contained in these plots or tables. 
These chemical shifts and bonding redistributions serve as a 
caveat on use of the lower energy data (unless gaseous atomic 
hydrogen is used). Nonetheless, the data is able to represent 
a good approximation in general cases. 

10. How to Use These Tables 

These tabulations provide f 1 and f 2 form factors for all 
elements up to Z = 92 from 0.001-0.01 keY to 1000 keY. This 
exceeds the range for normal x-ray diffraction and crystallog
raphy studies but allows limitations and specialized experi
ments to be investigated with reference to updated and cor
rected theory. It also allows a sufficiently fine grid with 
accurate atomIC edge structure to aJlow such expenments as 
DAFS (diffraction anomalous fine structure) to investigate 
fine structure and spatia] distribution of atoms and electrons 
within materials.36 Multilayer diffraction experiments may be 
pursued at lower energies in an analogous manner. 

In these cases values for il and fz should be extracted from 
the tables for the given element(s) and energies required. 
Linear interpolation of f I should be adequate, while linear 
log-log interpolation of fz should be adequate on this scale, if 
required. Equation (3) should then be used to obtain r using 
the negative value of frel as included at the top of each table 
for each element. For comparison to old data or computations, 
the value corresponding to reference 6, denoted H82, should 
be used (following Cromer and Libennan but omitting the 
Jensen energy-dependent correction). 17-20.37 More recent work 
has suggested not only that the Jensen term should be omitted 
but also that the appropriate relativistic correction is 3/5ths of 
the Cromer-Liberman value. 3

K.39 This latter value is denoted 
1/5(,T. at the top of each tahle for each element. T .ikewi(;.e, the 

nuclear Thompson term (also negative with respect to the 
atomic phase) is provided at the top of each table for each 
element. 

FUI l,.;ulII/Ji:Ui:SUII:S tu Utht:l It::sult::. ill tIte [UIWi:UU :S\';i.iL[t:Iifl~ 

limit where the momentum transfer q 0, the value of f() Z 
may be used and the real and imaginary components of fare 
then fully defined. For large scattering angles it is necessary to 
use a more appropriate value of f0' as may be gained from 
Refs. 40-41. Then the composition and arrangement of the ma
terial may be used as indicated in the introduction to provide 
structure factors, refractive indices, and Fresnel coefficients, 
together with scattered. diffracted or transmitted intensities. 

For filters or filter materials, the photoelectric attenuation 
coefficient is provided in:· order to compare to appropriate 
experiments or to allow for objects in a beam-line. The con
version to this from h in appropriate units is provided at the 
top of the table. Use of barns/atom is also common, and the 
conversion factor for this is also provided. Often this column 
is not measured, and only the total observed attenuation coef
ficient j.l.TOT = j.l.PE+O"coh +O"inc is observed. These latter two 
coefficients are angle-dependent and may in part be deter
mined from appropriate structure factors for a given crystal 
orientation. However a column is provided for the sum of 
these two latter coefficients in an average-over-angles for an 
atomic scalterer.34

•
35 These references should be consulted for 

details concerning the approximation involved, although the 
column in the current tabulation is a new computation of the 
sum. The main assumption is that Bragg-Laue peaks and 
troughs are avoided, or that the material is randomly oriented 
and preferably mosaic. If this is not true, it may be necessary 
to compute the dynamically diffracted intensities from the 
structure factor rather than rely on the approximation. Further 
comments are provided in the next section. However, simply 
summing these two columns allows the comparison of theory 
to experimental attenuation data. 

The column providing the photoabsorption coefficient for 
the K-shell only is included for two purposes. The first is that 
at high energies this is the dominant contribution to the total 
photoabsorption, and provides a guide for the local energy 
dependence of the cross-section. It serves as an illustration of 
the Isolation of mdlvidual orbItal cross-sectIOns, particularly 
for higher energies. 

The isolated K-shell cross-section is also important for 
experimental diagnostics and corrections. In particular, fluo
rescence yields from atoms are negligible for almost all 
orbitals except the K-shell, when compared to Auger and 
Coster-Kronig transitions. However, the fluorescence yield 
fraction for the K-shell is large, so the dependence of the 

cross-section upon energy is equally important. The qualita
tive result in an experimental ion chamber is significant - in 
these processes, a likely result is that the fluorescent x-ray 
shan escape from lhe ion chamber wilhom conversion (0 

(detectable) ion pairs. A more detailed discussion of this is 
provided elsewhere:u 

The plots provide additional data not contained in the 
tables. This includes a plot of the K-shell contribution to the 
imaginary component of the form factor !2o This is related, as 
discussed, to the K-shell contribution to the photoabsorption 
cm(;'''-''f'.C'tinn Th(' f'nh::mc('d f'ne.rgy rrmge pmvicl('~ ~n indic~

tion of the appropriate extrapolation to higher energies. It also 
provides the atomic orbital computation of the lower energy 
behavior, despite increasing imprecision as the energy falls 
lJduw 0.010 keY. 

The plots also provide comparison to the results of Henke 
et al. 15. 16 This is considered by the author to be the most 
useful and convenient publication available for comparison. It 
indicates limitations regarding restricted ranges and tabula
rion steps, shows good agreement over much of the energy 
range for many clements, and indicates regions of divergence, 
difficulty or concern. Some of these concerns have been ad
dressed directly in this paper, while others are left to the 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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reader. In many cases the best naive statement of uncertainty 
in either computation arises from the divergence between the 
two. This may relate to local structure, absolute values, or 
global structure. An alternate error estimate is provided in the 
following section. 

For less common use, the edge energies used are provided 
at the top of each table so that criticism (or experimental 
investigation) may indicate a shift of the local energy scale 
w~ich may be appropriate in a specific material or experi
ment: This is not encouraged or recommended; nonetheless, it 
is provided ~. a statement of the assumptions and basis of the 
computation. 

11. Limitations of the Current Tabulation 

There are many regimes of Z and E where most recent 
tabulations are in agreement at the 5% level, particularly well 
::tw::ty from edges in the 5-40 keY r::.nge, in lower Z elements, 

and in fit or f.LPE tabulations. Intermediate regimes often im
pair comparison of tabulations with experiment as uncertainty 
in fo. f", ftch incoherent scattering and integration may all lie 
at the same level. 

There are also regions in some elements where alternate 
tabulations are clearly superior to Refs. 17-20, 24 and the 
current formulation. Delays of onset of photoabsorption for 
20 e V (3%) above the edge, and peak amplification by factors 
of two for another 20-40 eV for monatomic gases (e.g.) also 
occur, not predicted within hydrogen-like calculations and 

those assuming plane wave continuum states.43 Tabulations 
based on the local density approximation (LDA) or on exper
imental-theoretical syntheses15.16.21.30 have potential advan
tages particularly in low energy regimes such as Fig. 6 where . 
collective valence effects or dipole resonances lead to signif
icant departures from the independent particle approximation. 
The omission of some outer orbitals, mentioned earlier, ac
centuates this problem in some medium-Z elements in this 
same energy range (i.e. up to 0.1 keY or so). In such low 
energy regimes, seminal and early experimental work and 
local transforms can still play an important role in revealing 
additional structure or correcting model-based assumptions.44 

Often the 'best' tabulation in these cases may be fairly 
inaccurate, due to intrinsic limitations or additional contribu
tions from exciton resonances or band structure. In the exam
ple of Fig. 6, early syntheses7 differ substantially from later 
equivalents l5

•
16 and references 1 7-20, 24 differ markedly from 

that of the current calculations. Above or below the range of 

Fig. 6, predictions of the real and imaginary components of 
atomic form factors from Ref. 16 and herein often agree fairly 
closely. Discrepancies of an order of magnitude appear in the 
pIoued range. The predictions of Ref. 16 for II and !2 (mat Is, 
the estimated total form factors), though probably the best 
available elsewhere for most of this region, are limited by the 
input data, theory and synthesis to be accurate to not much 
better than a factor of two. This limitation of general tabula
tions is also true in the near vicinity of edges affected by 
valence or molecular structure. 

Low energy form factors for Ag 
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Conversely, syntheses 7.15.16 tend to diverge from experiment 
and theory where numerous edges occur or where data do not 
give detailed variation between and at edges. Divergence can 
be due to smoothing of edge structure, weighting of 
experimental data, or Z-interpolation. These are regions of 
particular usefulness of the current tabulation. 

High-energy and high-momentum transfer limitations 
follow in part from dominance of nuclear resonance and pair
prod~tion ch~nnels. Each of these attenuation and scattering 
processes are ·ldeally independent,38 or add together with a 
well-defined phase (as with the nuclear Thompson term in 
section 2).12 General neglect of other contributions does not 
intrinsically invalidate computations of atomic form factors, 
but it seriously limits their usefulness and applicability, and 
the precision to which measurements of these quantities may 
be made at these high-energy, high-momentum transfer 
regimes. Hubbel1 et al. 40 include corrections for radiative and 
double-Compton contributions to incoherent cross-sections, 
reaching 1% at 100 MeV energies. Nuclear-field pair produc
tion K .. arises at 2m"c2 - 1.022 MeV and becomes dominant 
around 10 MeV. Electron-field pair production ('triplet pro
duction') begins at 2.044 MeV and contributes above this 
energy at the 1 % level for high Z elements but up to 10% for 
fluorine anu 50% rorH (or 1/(1-t-Z». Nuclear pholoabsorpliun 
consists of one (or a few) peaks (giant resonances) between 
10-24 Me V of width 3-9 Me V, contributing up to 10% of the 
total cross-section in this region. Elastic processes include 
high energy Delbriick and dipole resonance scattering in addi
tion to Rayleigh and nuclear Thompson contributions men
tioned above. 

Below these high-energy limits but above 10-300 keV 
(dependent on Z), incoherent scattering fonns the dominant 
attenuation process, and may be given to 1-2% by integration 
of the Klein-Nishina formula. Interference between this chan
nel and photoabsorption can affect total cross-sections and 
form factors at the 5% level. 

In the region 10-40 ke V elastic scattering may exceed 
photoabsorption cross-sections (especially at Bragg peaks). 
This is of prime importance for estimates of total attenuation 
cross-sections f..i.TOT or for attempts to compare f' to experi
mental cross-sections, and is complicated by the coherence of 
scattering between adjacent atoms, leading to IDS (thennal 
diffuse scattering) and Rayleigh single-atom estimates in ad
dition to accurate derivations from the form factor fl and 
diffraction formulae. Of course, a prime purpose of the cur-
1t:llt Ji:s<.:U.::isiUII ha:s uet:Il tu gt:lIt:latc;:: a<.:i.:Ulatt: furm fa<.:LUns 
which can then be used to determine total attenuation (i.e. 
photo absorption plus diffraction) for a given orientation of a 
sample to high precision. They can then be compared to 
experimental values. 

Simple available and tabulated estimates of orientation
averaged scattering can err by orders of magnitude in special 
arrangement", though they are usually more accurate than 

this. The simple fOnTIS commonly used for such scattering 
assume that each atom is isolated, so integration neglects 
crystal orientations leading to Bragg-Laue peaks or hollows. 
This Rayleigh si,;i:1tlering /lIay ut: rt:plai,;t:d by Ii IDS noss

section if the crystal orientation is arranged to avoid Bragg
Laue peaks. 45 

12. Other Current Concerns 

Most of this description has been concerned with problems 
of f' or fl and f" or f2. Difficulties inherent in the form factor 
formalism as opposed to the Modified Form Factor fonnalism 
or general S-matrix formalisms are discussed elsewhere.46

,47 

Use of Modified Form Factors is of value at or above MeV 
energies for various angles, where the separability of fo and 
fl becomes questionable. 1O Sum rules have been discussed 
and investigated, particularly at relatively low energies,4&,49 
and may be more generally applied to· theoretical or experi
mental data. Comparisons of form factor predictions to others 
or to experiment without allowance for the issues raised in 
this paper will endanger the validity of conclusions drawn. 

One of the major differences between these classes of the
ory, and in particular between RDP, RMfV8

, 39 and S-matrix 
methods'2 relate not to II or h per se, but relate to the rela
tivistic correction factor I n::Io This contribution indicates the 
correction for the high-frequency limit. For uranium at low 
energies !t:<;1 is of order -2." eiatom,17-20 1.5 e/atom,38.39 or 

-1.2 e/atom.12
•

39 The differences between these theories are 
large, with a range at the 1 e/atom level and an uncertainty 
quoted as ± 0.36 e/atom.39 Equally, for calcium (2 - 20), 
4uuteu valu~s vary frum -0.06 eu tu -0.036 eu to -0.034 eu 
with, again, a quoted uncertainty of :t 0.009 eu.39 These are 
important and significant differences (particularly for 
medium and heavy elements), although it should be clear that 
any comparison of theories or experiments is difficult without 
correcting for the effects discussed herein with their associ
ated many-electron errors. Issues regarding the forms for fTcl 

demand that input values for fl be calculated to better preci
sion than the uncertainty in the relativistic component. Errors 
of the preceding sections or of integration or interpolation 
precision at this level are unnecessary and obscure compari
son of different models with experiment. 

The integration method adopted and discussed herein 
makes direct use of the separation of orbitals and the assump
tion that the orbital absorption coefficient is exactly zero 
below the edge. Correlation between orbitals, excited bound 
states, level widths and resonance phenomena may require 
alternate transforms based on hw = (O,x) to (0,1) intervals. 
This general issue was addressed by Cromer and Liberman!7 
and has been addressed more recently by Wang and Pratt.so 

The presence of multiple edges and near-singularities creates 
difficulty for most standard integration methods. For com
parisun uf th~ory to experiment, direct IIlt':alSun;mellt uf Re(f) 
is required, but the current revised theoretical calculation has 
an advantage over methods based on limited ranges of exper
imental or synthesized attenuation coefficients, in avoiding 
smoothing and other problems near edges. 

A secondary difficulty, so far as published results are con
cerned, relates to tabulations often being restricted to a small 
,,~t of Key line.", or to oth~r cli"rrete ~et~ of energies which fail 

to reveal major variation of structure with energy. 

13. Summary and Typical Uncertainties 

The modifications described herein lead to significant 
qualitative and quantitative improvement, particularly above 
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30-60 ke V energies, near absorption edges, or at 0.03 ke V to 
5 ke V energies. With limitations, the current scheme is able 
to extend to energies below 0.01 keY. More confidently, it 
also covers the region above 30 ke V towards MeV energies, 
unlike most tabulations. The current tabulation is complemen
tary to recent experimental syntheses. Examples are given 
where this formalism is in qualitati'le agreement with experi
ment, as opposed to results of the syntheses or of earlier 
theo~tical tabulations. The theory of detailed corrections is 
summarized briefly. 

There are r'e'gions of collective, valence, or band structure 
indicated in Ref. 16 which are not accounted for in the revised 
formalism presented here, while there are regions near edges 
and at higher energies accurate to within a few percent in the 
current calculations which are not adequately represented by 
Ref. 16 (or other methods). Where the preferred model is not 
obvious, the model variation may be used as an uncertainty. 
In many cases, the preferred model may be established by 
comparison to experimental data or by understanding the 
nature of processes occurring in the given energy regime. 
Typically errors of the current revision reduce to 1 % at high 
energies away trom edges, if photoabsorption IS dominant. 
Uncertainty may reach 10-20% within 30% of edges, where 
scattering becomes significant, or in the 0.03-1 ke V range 
(dependent on Z); and can be larger for energies less than 0.03 
keY, regions of (collective) valence resonances, and in the 
near edge region for particular edges with bonding effects. 
There are tendencies for all schemes to fail below 0.1 ke V 
(approaching a factor of two or more error). 

The tabulation presented here resolves many of the diffi
culties encountered with previous tabulations. while some 
aspects remain to be treated in greater depth in the future, 
perhaps including aspects of collective behavior and near
edge effects. Improvement in application would follow use of 
better f rei and fo values, possibly allowing extension to higher 
energies and momentum transfers. 
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16. Explanation of Tables and Tabulated Figures 

TABLE I: Form factors. attenuation and scattering cross-sections, Z - 1-92, from E - O'()(H-O.OIO keY to E - 400-1000 keY. 

l 
£ 

Atomic weight 

!La 

Atomic number 
Photon energy in kiloelectron volts (keV). 
Equivalent wavelength using E. A -1.23984244 ke V -nm, 
from Ref. 51 
glmol, used in determination of conversion factors. 
Nominal density in typical elemental material lor users 
glcm3 

fm 

f2, K-shell 

~-~PE 

~K 

cr(coh+inc) 

-O'coh+O';oc 

Nuclear Thompson correction to Re(f) following Eq. (4) 
and Refs. 13, 14 
Component of h relating to the isolated K-shell orbital 
Photoabsorption cross-section in cm2/g 
Component of ~ relating to the isolated K-shell orbital 
Estimate of coherent and incoherent 
scattering cross-section sum 

Edge energies 

'.,Conversion for photoabsorption to bams/atom 
Values taken from Ref. 26 Full lines on plots Current tabulation (extended) for fl' h and ~ 

Edge labels Spectroscopic notation (K-Is, L~2s, L,r-2pIl2, et seq.) Dot-dash curves Results reinterpolated from Refs. 15-16, for flo h and ~ 
Dash in h plots h K-shell 

Atomic scattering factors in electrons/atom (or eu) for 
forward scattering using Eqs. (3-18) 

Dash in ~ plots a(coh+inc) 

/rcl 

H Z=1 

Relativistic correction to Re(f), following Ref. 6 (de
noted H82), and Refs. 17-20 scaled as in Refs. 38, 39 
(denoted 3/5CL) 

Atomic weight - 1.000000E+00 glmol, nominal density p (glcmJ) - 8.9870E-05 

~.(barns/atom) - ~(cm2/g) X 1.67382E+OO, E(eV) ~(cm2/g) - h(e/atom) X 4.17463E+07 

I edge. K Edge energy (keV) - I.36000E-02 

Relativistic correction estimate frel (H82,3/5CL) - -1.0519E-04, O.OOOOE+OO e/atom 
Nuclear Thomson correction fNT - -5.4423E-04 e/atom 

E fl h ~ 
kl"V I"/;;nom I"/::Jtom cm2/g 

1.069000E-02 4.54682E-Ol O.OOOOE+OO O.OOOOE+OO 
!.I 42761E-02 3.97170E-01 O.OOOOE+OO O.OOOOE+OO 
1.221612E-02 2.99485E-Ol O.OOOOE+OO O.OOOOE+OO 
1.305903E-02 6.85829E-02 O,OOOOE+OO O.OOOOE+OO 
1.332800E-02 - 1.I7232E-01 O.OOOOE+OO O.OOOOE+OO 
1.353200E-02 -'5.16414E-OI O.OOOOE+OO O.OOOOE+OO 
1.358640E-02 -9.9881IE-01 O.OOOOE+OO O.OOOOE+OO 
1.36680013- 02 -4.92IG313-Ol 9.5197E-Ol 2.907<JE1'-OG 

1.387200E -02 -4.62805E-02 9.3030E-01 2.1996E+06 
1.3960IOE-02 4.68513E-02 9.2117E-OI 2.7547E+06 
1,492335E - 02 4.91043E-OI 8.2910E-OI 2.32IOE+06 
1.595306E - 02 6.84358E-O 1 7.464OE-OI 1.9532E+06 
1.705382E - 02 8.03468E -0 1 6.7066E-OI 1.6411E+06 
1.823053E-02 8.84640E-OI 6.0188E-OI 1.3783E+06 
I. 948844E - 02 9,42415E-Ol 5.3953E-OI 1.1557E+06 
2.083314E-02 9.84335E-OI 4.8306E-Ol 9.6798E+05 
2.227063E-02 1.01491E+00 4.320IE-01 8.098 1 E+05 
2.380730E-02 1.03710E+OO 3.8592E-OI 6.167IE+05 
2.54500IE-02 1.05295E+00 3.4435E-01 5.6484E+OS 
2.720606E-02 1.06395E+00 3.0692E-Ol 4.7095E+05 
:2.908327E-02 1.07121 E!OO 2.7325E 01 3.?222C+05 

3.109002E-02 1.07558E+00 2.430IE-01 3.2631 E+05 

3.323523E-02 1.07772E+00 2.1589E-OJ 2,71 17E+05 

3.552846E-02 1.07815E+00 1.9159E-OI 2.2512E+05 
3. 797993E -02 1.07727E+00 1.6984E-OI 1.8669E+05 
4.06OO54E-02 1.07541E+00 1.5041E-OI 1.5465E+05 

4.340198E-02 1.07283E+00 1.3306£-01 1.2799E+05 

4,63967IE-02 1.06974E+00 1.1760£-01 1.0581 E+05 

4.959809E-02 1.06630E+00 1.0383£-01 8.7389E+04 
5.302035E-02 1.06265E+OO 9.1576E-02 7.2104E+04 

5.667876E-02 1.05889E+00 8.0693E-02 5.94:'\4E+04 

O"(coh+inc) 
cm2/g 

2.2129E-OI 
2.4489E-01 
2.7018E-OI 
2.9118E-Ol 
3.0577E-Oi 

3.1227E-01 
3.1401E-OI 
3.1660E-0l 

3.2309E-OI 
3.2589E-01 
3.5630E-OI 
3.8839E-OI 
4.2212E-01 
4.5742E-01 
4.9424E-Ol 
5.3246E-OI 
5.7199E-01 

6.1269E-OI 
6.S442E-01 

6.9702E-OI 
7.4030C 01 

7.8408E-OI 
8.2815E-Ol 
8.7229E-OI 
9.1627E-OI 
9.5986E-OI 
1.0028E+00 
1.0449E+00 
1,0858E+00 
I. 1 254E+00 
1.1 634E+00 

1-1f< A 
cm2/g nm 

O.OOOE+OO 1.I60E+02 
O.OOOE+OO 1.085E+02 
O.OOOE+OO 1.015E+02 
O.OOOE+OO 9.494E+OI 
O.OOOE+OO 9.303E+OI 

O.OOOE+OO 9.162E+Ol 

O.OOOE+OO 9.126E+01 
2.908E+OO 9.071E+Ol 

2.800E+06 8.938E+OI 
2.755E+06 8.88IE+OI 

2.32IE+06 8.308E+01 
1.951£+06 7.772F+OI 

1.642E+06 7.270E+OI 
1.378E+06 6.80IE+OI 
1.156E+06 6.362E+01 

9.680E+05 5.95IE+OI 
8.098E+05 5.567E+01 

6.767E+05 5.208E+OI 

5.648E+05 4.872E+OI 

4.709E+05 4.557E+OI 
3.922C-r05 4.26313;-01 

3.263E+05 3.988E+OI 

2.712E+05 3.731E+Ol 

2.25IE+05 3.490E+01 

1.867E+05 3.264E+OI 
1.547E+05 3.054E+OI 

1.280E+05 2.857E+Ol 

1.058E+05 2.672E+OI 

8.739E+04 2.500E+01 
7.2IOE+04 2.338E+01 
5.943E+04 2.187E+OI 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

6.058959E-02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.91241IE-02 
" 8.458368E -02 

9.041 995E-{}2 
9 .665893E -02 '. 

1.033284E-01 
1.104581E-01 
1.180797E-01 
1.262272E-OI 
1.349368E-01 
1.442475E-01 
1.542005E-01 
1.648404E-01 
1.7621 44E-OI 
1.883732E-01 
2.013709E-01 
2.152655E-01 
2.301188E-OI 
2.459970E-01 
2.629708E-01 
2.811158E-0I 
3.0051 28E-01 
3.212482E-OI 
3.434143E-01 
3.671099E-01 
3.924405E-01 
4.195189E-OI 
4.484657E-01 
4.794098E-01 
S.124.89IE-OI 

5.478508E-01 
5.856525E-01 
6.260625E-OI 
6.692609E-01 
7.154399E-Ol 
7.648052E-Ol 
8.175768E-OI 
8.739896E-OI 
9.342948E-Ot 

9.987612E-OI 
1.067676E+00 
1.141345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1,490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+OO 
2.080733E+OO 
:;.224304E ... OO 

'2.377781 E+oo 
:L541 '848E+00 
'2.717235E+00 
2.9047HE+00 
,~.: OS 150E+CX) 
3319406E+00 
3.5..\8+45E+00 
3.793288E+00 
·t055024E+00 
·U~4821 E+OO 

II 
elatom 

1.05510E+OO 
1.05 1 34E+OO 
1.04767E+OO 
1.04411 E+OO 
1.04070E+OO 
1.03745E+OO 
1.03437E+OO 
1.031 47E+OO 
1.02876E+OO 
1.02622E+00 
1.02387E+OO 
1.02 1 69E+00 
1.01968E+00 
1.01782E+00 
1.01612E+00 
1.0 I 456E+OO 
1.01313E+OO 
1.01183E+00 
1.01065E+00 
1.00957E+OO 
1.00859E+00 
1.0077 1 E+OO 
1.00691 E+OO 
1.00618E+00 
1.00553E+OO 
1.00494E+OO 
1.00441 E+oo 
1.00394E+OO 
1.0035IE+00 
1.00313E+00 
1.00279E+00 
1.00248E+00 
I.OO220E+OO 

1.001 96E+00 
1.00174E+00 
1.00 154E+00 
1.00 137E+00 
l.oo121E+OO 
l.oo108E+00 
1.00095E+00 
1.00084E+00 
1.0007.5E't'OO 

1.00066E+00 
1.00058E+00 
1.00052E+00 
l.ooo46E+oo 
1.00040E+00 
1.00036E+00 
1.0003IE+00 
1.00028E+00 
1.00024E+00 
1.00022E+00 
l.ooo19E+OO 
1.00017E+OO 
1.000 I.3E ... OO 

l.ooo13E+00 
l.oooI1E+OO 
I.OOOIOE+OO 
1.00009E+OO 
1.00008E+00 
! .00007E+00 
; .00006E+00 
1.00005E+00 
1.00005E+00 
1 .00004E+00 

12 
elatom 

7.1034E-02 
6.2473E-02 
5.489IE-02 
4.8185E-02 
4.2260E-02 
3.7030E-02 
3.2418E-02 
2.8356E-02 
2.478IE-02 
2. 1 639E-02 
1.8879E-02 
1.6458E-02 
1.4336E-02 
1.2477E-02 
1.0851E-02 
9.4291E-03 
8.1876E-03 
7.104IE-03 
6.1595E-03 
5.3367E-03 
4.6205E-03 
3.9976E-03 
3.4563E-03 
2.9863E-03 
2.5785E-03 
2.2249E-03 
1.9186E-03 
1.6535E-03 
1.424IE-03 
1.2258E-03 
1.0545E-03 
9.0664E-04 
7.7906E-04 

6.6907E-04 
5.7430E-04 
4.9270E-04 
4.2248E-04 
3.6208E-04 
3.1017E-04 
2.6558E-04 
2.2730E-04 
1.9444£-04 

1.6627E-04 
1.421IE-04 
1.2142E-04 
1.0370E-04 
8.8528E-05 
7.5550E-05 
6.4451 E-05 
5.4965E-05 
4.6859E-05 
3.9935E-05 
3.4025E-05 
2.8980E-05 
2.4677£-05 

2.1007E-05 
1.7878E-05 
1.5211E-05 
1.2940E-05 
1.1005E-05 
9.3572E-06 
7.9549E-06 
6.7615E-06 
5.7461 E-06 

4.8825E-06 
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4.8943E+04 
4.0265E+04 
3.3095E+04 
2.7 I 77E+04 
2.2296E+04 
1.8276E+04 
1.4967E+04 
1.2247E+04 
I.OO12E+04 
8.1 783E+03 
6.6747E+03 
5.4431E+03 
4.435 1 E+03 
3.6109E+03 
2.9376E+03 
2.3880E+03 
1.9397E+03 
1.5744E+03 
1.2769E+03 
1.0349E+03 
8.3821E+02 
6.7840E+02 
5.4868E+02 
4.4347E+02 
3.5820E+02 
2.8913E+02 
2.3324E+02 
1.8803E+02 
1.5 1 49E+02 
1.2198E+02 
9.8162E+OI 
7.8949E+OI 
6.3461E.4-01 

5.0983E+01 
4.0937E+01 
3.2854E+01 
2.6353E+OI 
2.1128E+OI 
1.6931E+01 
1.3561 E+OI 
1.0857E+Ol 
8.G88tE-t'OO 

6.9496E+00 
5.5566E+00 
4.44 1 OE+OO 
3.5480E+00 
2.8335E+00 
2.2620E+00 
1.8052E+00 
1.44OIE+00 
I. 1485E+OO 
9.1562E-Ol 
7.2975E-OI 
5.8144E-01 
4.GJI4C 01 

3.688IE-01 
2.9362E-O\ 
2.3370E-01 
1.8597E-01 
1.4795E-01 
\.I 768E-01 
9.3586E-02 
7.+412E-02 
5.9156E-02 
·1.7021E-02 

a(coh+inc) 
cm2/g 

1.1995E+OO 
1.2336E+OO 
1.2654E+OO 
1.2947E+OO 
1.3214E+OO 
1.3452E+00 
1.366 1 E+OO 
1.3839E+00 
1.3985E+OO 
1.4098E+00 
1.41 79E+00 
1.4226E+OO 
1.4240E+00 
1.4220E+00 
1.4168E+OO 
1.4084E+00 
1.3969E+00 
1.3824E+00 
1.365IE+00 
1.345IE+00 
1.3225E+00 
1.2976E+00 
1.2705E-tOO 
1.2415E+00 
1.2108E+00 
1.1785E+00 
1.1450E+00 
I.II04E+00 
1.0749E+00 
1.0388E+00 
1.0024E+00 
9.6568E-OI 
9.29ME-OI 

8.9253E-01 
8.5644E-01 
8.2092E-OI 
7.8612E-OI 
7.5220E-Ol 
7.1928E-01 
6.8749E-01 
6.5694E-OI 
6.2773E 0\ 

5.9992E-01 
5.7360E-01 
5.4880E-01 
5.2557E-OI 
5.0394E-01 
4.8391 E-OI 
4.6548E-01 
4.4866E-01 
4.3341 E-OI 
4.1970E-OI 
4.0750E-OI 
3.9676E-OI 
J.874JC 01 

3.7944E-OI 
3.7272E-OI 
3.672IE-01 
3.6283E-Ol 
3.5950E-01 
3.5714E-OI 
3.5567E-01 
3.55OOE-01 
3.5506E-OI 
3.5575E-0: 

4.894E+04 
4.027E+04 
3.3IOE+04 
2.718E+04 
2.230E+04 
1.828E+04 
1.497E+04 
1.225E+04 
1.00 1 E+04 
8. 1 78E+03 
6.675E+03 
5.443E+03 
4.435E+03 
3.61IE+03 
2.938E+03 
2.388E+03 
1.940E+03 
1.574E+03 
1.277E+03 
1.035E+03 
8.382E+02 
6.784E+02 
5.487E+02 
4.435E+02 
3.582E+02 
2.891E+02 
2.332E+02 
1.880E+02 
1.515E+02 
1.220E+02 
9.816E+Ol 
7.895E+01 
f\ 14fiF,+Ol 

5.098E+OI 
4.094E+OI 
3.285E:l-Ol 
2.635E+OI 
2.113E+OI 
1.693E+01 
1.356E+01 
1.086E+OI 
8.688t:.;.-OO 

6.950E+00 
5.557E+00 
4.44IE+OO 
3.548E+00 
2.834E+00 
2.262E+00 
1.805E+00 
1.44OE+00 
1.148E+OO 
9.156E-OI 
7.297E-OI 
5.814E-OI 
4.631E 01 

3.688E-01 
2.936E-()\ 
2.337E-Ol 
1.860E-OI 
1.479E-01 
1.J77E-OI 
9.359E-02 
7441 E-02 
:J.Ylbt.-O.! 

-t.702E-02 

nm 

2.046E+Ol 
1.914E+Ol 
1.791E+01 
1.675E+01 
1.567E+Ol 
1.466E+OI 
I.37 IE+O 1 
1.283E+Ol 
1.200E+01 
1.122E+OI 
1.050E+01 
9.822E+00 
9. 1 88E+00 
8.595E+00 
8.040E+00 
7.52IE+00 
7.036E+00 
6.582E+00 
6. 1 57E+00 
5.760E+00 
5.388E+00 
5.040E+00 
4.715E+OO 
4.410E+00 
4. 126E+00 
3.859E+00 
3.610E+00 
3. 377E+00 
3. 1 59E+00 
2.955E+00 
2.765E+00 
2.586E+00 
?41c)F,+M 

2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
\.733E+00 
1.62IE+00 
1.516E+00 
\.419E+00 
1.327t:.+OO 

1.241E+00 
1.161E+00 
1.086E+00 
1.016E+00 
9.506E-Ol 
8.892E-Ol 
8.318E-OI 
7.78IE-Ol 
7.279E-Ol 
6.809E-Ol 
6.370E-OI 
5.959E-Ol 
S.S74E-01 

5.214E-OI 
4.878E-Ol 
4.563E-Ol 
4.268E-01 
3.993E-Ol 
3.735E-Ol 
3.494E-01 
3.269E-Ol 
j.O:J<:-it.-UI 

2.860E-01 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92, from E = O.OOI~.OIO keY to E = 4()Q:-IOOO keY Continued; 

J:. 

keY 

6.477028E-02 
5.295467E+00 
5.660855E+OO 
6:051 453E+OO 
6. 46?<J04E+OO 
6.915"365E+OO , 
7.392525E+00 
7.902609E+OO 
8.447890E+OO 
9.030794E 1-00 

9.653919E+00 
1.032004E+0 1 
I. 1032 12E+O 1 
I.! 79334E+ol 
1.260708E+O I 
1.347697E+O 1 
1.440688E+01 
1.540095E+0 1 
1.646362E+0 1 
1.759961E+01 
1.88 1 398E+O 1 
2.011215E+01 
2. 149988E+0 1 
2.298338E+0 1 
2.456923E+O 1 
2.626450E+OI 
2.807676E+OI 
3.001405E+01 
3 .208502E+0 1 
3.429889E+0 [ 
3.66655IE+01 
3.919543E+Ol 
4. 1 89992E+O 1 
4.47910IE+OI 
4. 788 1 59E+0 1 
5.1 1 8542E+0 1 
5.471 TZ 1 E+O 1 

5.849270E+0( 

6.252870E+0 1 
6.684318E+0 1 
7. 145536E+01 
7 .638578E+0 1 
8. 1 65640E+0 1 
8. 729069E+0 1 
9.33 \ 374E+Ol 
9.975239E+OI 
1.066353E+02 
1.139931 £+02 
1.218587E+02 
1.302669I:;-02 

1.392553E+02 
1.488640E+02 
1.59 \ 356E+02 
1,701 I 59E+02 
; .818539E+02 
1.9440 18E+02 
~.078156E+02 

2.221548E+02 
2.374835E+02 
2.538699E+02 
2,7 1 3869E+02 

2.901 1 26E+02 
'\ 101 '().fF+m 

.1 . .1 15294E+02 

II 
e/atom 

1.05 1 34E+OO 
1.00003E+00 
1.00002E+OO 
1.00002E+OO 
1.00002E+00 
1.00002E+OO 
1.0000IE+OO 
1.0000 1 E+OO 
1.0000 1 E+oo 
1.0000IE+OO 

1.0000 1 E+OO 
1.0000 1 E+OO 
1.00001E+00 
1.0000 1 E+OO 
1.0000 1 E+OO 
1.00000E+OO 
[ .OOOOOE+OO 
I.OOOOOE+OO 
[ .OOOOOE+OO 
I.OOOOOE+OO 
I.OOOOOE+OO 
1.00000E+OO 
1.00000E+OO 
1.00000E+OO 
I.00000E+OO 
I.OOOOOE+OO 
I.OOOOOE+OO 
I.OOOOOE+OO 
I.OOOOOE+OO 
1 .OOOOOE+OO 
1.00000E+OO 
I.00000E+OO 
I.OOOOOE+OO 
I.00000E+OO 
I.OOOOOE+OO 
I.OOOOOE+OO 
1.()Q(J(J(JE+OO 

! .OOOOOE+OO 
! .OOOOOE+OO 
I.OOOOOE+OO 
I.OOOOOE+OO 
1.00000E+OO 
I.OOOOOE+OO 
i .OOOOOE+OO 
I.OOOOOE+OO 
I.OOOOOE+OO 
I.OOOOOE+OO 
I.OOOOOE+OO 
I.OOOOOE+OO 
1.OOOOOI:;-OO 

[ .OOOOOE+OO 
1 .OOOOOE+OO 
1.00000E+OO 
I.OOOOOE+OO 
I.OOOOOE+OO 
I.OOOOOE+OO 
! .OOOOOE+OO 
I.OOOOOE+OO 
I,OOOOOE+OO 
I.O(){JOOE+OO 

I.COOOOE+OO 
I.00000E+OO 
1 ()()()()()F+OO 

I.OOOOOE+OO 

12 
elatom 

6.2473E-02 
2.9930E-06 
2.5419E-06 
2.1586E-06 
1.8330E-06 
1.5564E-06 
1.3214E-06 
1.1219E-06 
9.5248E-07 
S.0863E-07 

6.8651E-07 
5.8283E-07 
4.9482E-07 
4.2012E-07 
3.567IE-07 
3.0289E-07 
2.5721E-07 
2.1 844E-07 
1.8553E-07 
1.5760E-07 
1.3389E-07 
!.I 376E-07 
9.6669E-08 
8.2161E-08 
6.9843E-08 
5.9383E-08 
5.0499E-08 
4.2954E-08 
3.6544E-08 
3.1098E-08 
2.647IE-08 
2.2537E-08 
1.9194E-08 
1.6351E-08 
1.3934E-08 
1.1877E-08 
l.UILl:It.-Uts 

8.6390E-09 
7.3715E-09 
6.2923E-09 
5.3732E-09 
4.590IE-09 
3.9227E-09 
3.3537E-09 
2.8685E-09 
2.4545E-09 
2.1013E-09 
1.7997E-09 
1.5422E-09 
I.J221I:09 

l.\ 341 E-09 
9.7323E-IO 
8.3566E-10 
7.1792E-IO 
6.171IE-1O 
5.3076E-IO 
4,5676E-]0 
3.9331E-IO 
3.3887E-l0 
2.9216E-IO 
2.5204E-10 
2.1757E-IO 
1 ~7<)<F-ln 

1.6245E-10 

4.0265E+04 
2.3595E-02 
1.8745E-02 
1.4891E-02 
1.1 829E-02 
9.3954E-03 
7.4622E-03 
5.9266E-03 
4.7068E-03 
3.7380E-03 

2.9687E-03 
2.3577E-03 
1.8724E-03 
1.4872E-03 
1.1812E-03 
9.3824E-04 
7.4532E-04 
5.92I1E-04 
4.7044E-04 
3.7382E-04 
2.9708E-04 
2.3612E-04 
1.8770E-04 
1.4924E-04 
1.1867E-04 
9.4387E-05 
7.5086E-05 
5.9744E-05 
4.7548E-05 
3.7851E-05 
3.0139E-05 
2.4004E-05 
1.9124E-05 
1.524OE-05 
1.21 48E-05 
9.687IE-06 
l.n./ll::.-06 

6.1657E-06 
4.9215E-06 
3.9298E-06 
3.1392E-06 
2.5086E-06 
2.0054E-06 
1.6039E-06 
1.2833E-06 
1.0272E-06 
8.2263E-07 
6.5909E-07 
S.2832E-07 
4.2J70E-07 

3.3997E-07 
2.7293E-07 
2.i922E-07 
1.7618E-07 
1.4166E-07 
!.I 398E-07 
9.1755E-08 
7.3908E-08 
5.9569E-08 
.l.8042E-08 
3.snOE -08 
3.1307E-08 
} ,,')()RF-()I\ 

2.0455E-08 

a(cQh'l"im;) 

cm2/g 

1.2336E+OO 
3.6084E-OI 
3.6328E-Ol 
3.6596E-01 
3.6882E-OI 
3.7180E-OI 
3.7482E-0) 
3.7783E-Ol 
3.8077E-Ol 
3.IB60E-OI 

3.8627E-Ol 
3.8874E-Ol 
3.9097E-OI 
3.9293E-Ol 
3.9459E-Ol 

3.9593E-OI 
3.9693E-OI 
3.9757E-01 
3.9784E-Ol 
3.9773E-OI 
3.9725E-OI 
3.9638E-OI 
3.9513E-Ol 
3.9350E-Ol 
3.9150E-01 
3.8914E-OI 
3.8643E-01 
3.8338E-Ol 
3.800lE-01 
3.7633E-OI 
3.7236E-OI 
3.6812E-OI 
3.6362E-01 
3.5889E-OI 
3.5395E-OI 
3.4880E-Ol 
3.434':/1:::-01 
3.3801E-OI 
3.3240E-OI 
3.2668E-OI 
3.2085E-OI 
3.1494E-Ol 
3.0898E-Ol 
3.0296E-OI 
2.969IE-OI 
2.9086E-OI 
2.8480E-01 
2.7875E-01 
2.7274E-Ol 
2.G(j76E-OI 

2.6083E-OI 
2.5497E-OI 
2.4918E-OI 
2,4346E-OI 
2.378-+E-Ol 
2.323IE-01 
2.2689E-01 
2.2! 57E-OI 
~.16'\7E-OI 

2.1129E-OL 
2.0633E--OI 
2.0150E-01 
1.9('~OE -01 

1.9223E-OI 

4.027E+04 
2.359E-02 
1.875E-02 
1.489E-02 
1.183E-02 
9.395E-03 
7.462E-03 
5.927E-03 
4.707E-03 
3.73&E-03 

2.969E-03 
2.358E-03 
1.872E-03 
1.487E-03 
1.ISIE-OJ 
9.382E-04 
7.453E-04 
5.92IE-04 
4.704E-04 
3.738E-04 
2.97IE-04 
2.36JE-04 
1.877E-04 
1.492E-04 
1.187E-04 
9.439E-05 
7.509E-05 
5.974E-05 
4.755E-05 
3.785E-05 
3.014E-05 
2.400E-05 
1.912E-05 
1.524E-05 
1.215E-05 
9.687E-06 
7.727E-06 
6.166E-06 
4.922E-06 
3.930E-06 
3.139E-06 
2.509E-06 
2.005E-06 
1.604E-06 
1.283E-06 
1.027E-06 
8.226E-07 
6.591 E-07 
5.283E-07 
4.237E-07 

3.4OOE-07 
2.729E-07 
2.192E-07 
l.762E-07 
1.417E-07 
I.I-lDE-07 
9.175E-08 
7,39IE-08 
5,957E-08 
4,804E-08 
3.877E-08 
.I.13IE-08 
},530E-O\l 

2.046E-08 

h 

nm 

1.914E+OI 
2.34IE-OI 
2.190E-Oi 
2.049E-01 
1.917E-01 
1.793E-Ol 
1.677E-01 
1.569E-01 
1.468E-OJ 
1.373E-Ol 

1.284E-01 
1.201E-OI 
1.124E-01 
1.051E-Ol 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.721E-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.381E-02 
3.[63E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
1.017E-02 
9.518E-03 

8.903E-03 
8.329E-03 
7.79tE-03 
7.288E-OJ 
6.818E-03 
6,378E-03 
5.966E-03 
5.58IE-03 
5.22IE-03 
4,884E-03 
4.569E-OJ 
4.274E-03 
3.998E-03 

3.740E-03 

J. Phys. Chem. Ref. Data. Vol. 24, No.1, 1995 
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TABLE I; Form factors. attenuation and scattering cross-sections. Z - 1 - 92. from E = 0.00 1-0.010 ke V to E = 400-1000 ke V - Continued. 

E II h i.L a(coh+inc) J.LK X 
keY elatom elatom cm2/g cm2/g cm2/g nm 

3. 544049E+02 1.OOOOOE+00 l.4051E-IO 1.6551E-08 1.8779E-Ol 1.655E-08 3,498E-03 
3.788588E+02 I.OOOOOE+OO 1.2162E-IO 1.340IE-08 1.8349E-01 J.340E-08 3.273E-03 
4.05000 1 E+02 1.OOOOOE+OO l.0534E-1O l.0859E-08 1.7933E-Ol 1.086E-08 3.061E-03 
4.329451 E+02 1.OOOOOE+OO 9.1313E-ll 8.8048E-09 1.7530E-01 8.805E-09 2.864E-03 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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Z=Ol 
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He Z= 2 

A(omie weighl - 4.003000E+00 glmol. nominal density p (glcm3
) - 1.664OE-04 

!L.\barnslatom) - J.L(cm2/g) x 6.64714E+00. E(eV) J.L(cm2/g) - h(e/atom) x 1.05122E+07 

1 edge. K Edge energy (lI.eV) - 2,46000E-02 

Relativistic correction estimate frel (H82.3/5CL) - -4.2952E-04, O.OCKX>E+OO e/atom 
~ucleai ~omson correction 1m - -5.4817E-04 e/atom 

E 
keY 

1.069000E-02 
1.142761 E -02 
1.221612E-02 
1.305903E-02 
J.390010E-02 

1.492335E-02 
1.595306E-02 
[.705382E-02 
1.R2:;O'i~E-02 

1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.410800E-02 
2.447700E-02 
2.45754OE-02 
2.4 72300E - 02 
2.509200E-02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.3401 98E-02 

4.639671E-02 

4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.4 77028E - 02 
6. 923942E - 02 
7.401695E-02 
7.912411E-02 
8.458368E-02 
9.041995E-02 
9.665893E - 02 
I.OJJ284E- 0 1 

1.104581 E-OI 
LI80797E-OI 

1.262272E-Ol 
1.349368E-OI 
1,442475E-01 

1.5'+2005E-01 
1.648.!04E-01 

l.7621-WE-Ol 
i.883732E-01 
2.013709E-OI 
2.[52655E-OI 
2.301188E-OI 
2.459970E - 0 1 

2.629708E -0 I 
2.8[ 1158E-Ol 

II 
e/atom 

8.09152E-Ol 
7.94174E-01 
7.76288E-01 
7.54752E-01 
7.28554E-OI 

6.96270E-01 
6.55815E-01 
6.03976E -0 I 
5.15466£-01 
4.40723E -01 
2.99815E-01 
5.95946E-02 

- 5 .37052E -0 I 
-8.18127E-Ol 
- 1.66675E+OO 
-2.67916E+00 
- 1.63405E+00 
-7.1 8902E-01 
-3.46603E-01 

4.44157E-OI 
8.35659E-0 1 
1.09847E+00 
1.29391E+00 
1. 44669E+00 
1.56954E+00 
1.66999E+00 
1.75296E+OO 

1.82186E+00 

1.87923E+00 
1.92697E+00 
1.96660E+00 
1.99934E+00 
2.02621 E+OO 
2.04803E+OO 
2.06555E+OO 
2.07934E+00 
2.08994E+00 
2.09782E+OO 
2.I0336E+OO 
2.IOG93E't-OO 

2.10882E+OO 
2.10930E+00 
2.10861 E+OO 
2.10695E+00 
2.104.5 I E+OO 
2.101'+3E+OO 
2.09787E+OO 

2.09393E+00 
~.08972E+OO 

2.08533E+OO 
2.08083E+OO 
2.07628E+OO 
2.07 1 75E+00 
2.06727E+O() 

2.06289E+OO 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.ooooE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.ooooE+OO 
I.9911E+00 
1.9648E+00 
1.9399E+00 
1.8248E+00 
1.7 1 38E+00 
1.6069E+00 
1.5043E+00 
1.4060E+OO 
1.3120E+00 
1.2223E+00 
1.1369E+OO 

1.0558E+00 
9.7893E-OI 
9.0618E-OI 
8.3748E-OI 
7.7275E-OI 
7.[ 188E-OI 
6.5476E-01 
6.0124E-OI 
5.5122E-0[ 

S.045SE-Ol 
4.6109E-OI 
4.2069E-OI 
3.8322E-OI 

3.4853E-OI 
3.1646E-01 

2.8689E-01 
2.5966E-01 
2.3464E-OI 
2.1169E-OI 
1.906gE-O) 

1.71'+8E-01 
1.5396E-Ol 
1.3801 E-OI 
l.2352E-OI 
I. [037E-()[ 

9.8.+59E-02 

8.7695E-02 
7.7982E-02 

O.OCKX>E+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
O.OCKX>E+OO 
O.ooooE+oo 
OJ)OOOE+OO 
O.ooooE+OO 
O.OOOOE+OO 
O.OCKX>E+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
8.4663E+05 
8.2316E+05 
8.01 28E+05 
7.0509E+05 
6. 1 945E+05 
5.4334E+05 
4.7581E+05 
4.160IE+05 
3.6314E+05 
3. 1 648E+05 
2./53/h+O':' 
2.3922E+05 
2.0748E+05 
1.7967E+05 
1.5533E+05 
1.3407E+05 
I. 1 554E+05 
9.9407E+04 
8.5391E+04 
7.3234E+04 
6.2706E+04 
5.3606E+04 
4.5753E+04 
3.8987E't-04 

3.3169E+04 
2.8t74E+04 

2.3892E+04 
2.0229E+04 
1.7100E+04 
1.4431 E+04 

1.2160E+04 
1.0230E+04 
8.5918E+03 
7.2047E+03 
6.03 1 8E+03 
5.0418E+03 
-+.2075E+03 

3.5056E+OJ 
2.9161 E1-0J 

O"(coh+inc) 
cm2/g 

1.2498E-05 
1.7671E-05 
2.4815E-05 
3.4613E-05 
4.79.5SE-O':; 

6.6005E-05 
9.0244E-05 
1.2258E-04 
Ui541E-04 

2.2177E-04 
2.9543E-04 
3.9106E-04 
5.1437E-04 
5.412IE-04 
5.7539E-04 
5.8474E-04 
5.9896E-04 
6.3550E-04 
6.7233E-04 
8.7333E-04 
1.1274E-03 
1.4465E-03 
1.8447E-03 
2.3383E-03 
2.9463E-03 
3.6904E-03 
4.':'~':'lb-Uj 

5.6883E-03 
7.0008E-03 
8.5668E-03 
1.0423E-02 
1.2611E-02 
1.5172E-02 
1.8152E-02 
2.1598E-02 
2.5558E-02 
3.008IE-02 
3.5214E-02 
4.1005E-02 
4.7497E-02 

5.4731E-02 
6.274IE-02 
7.1555E-02 
~.119W.-()? 

9.1671E-02 
1.0298E-OI 
1.1513E-01 

1.2807E-OI 
1 A179E-01 
1.562.1E-OI 
I.7U2E-01 
: .g700E-Ol 

2.0317E-OI 

2.197JE-O! 

2.3656E-01 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O()()()P~OO 

O.OOOE+OO 
O.oooE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+OO 
8.466E+05 
8.232E+05 
8.0 1 3E+05 
7.05 1 E+05 
6. 1 94E+05 
5.433E+05 
4.758E+05 
4.160E+05 
3.631E+OS 
3. 1 65E+05 
2.7541::+U5 

2.392E+05 
2.075E+05 
1.797E+05 
1.553E+05 
1.341E+05 
1.15SE+05 
9.941E+04 
8.539E+04 
7.323E+04 
6.27[E+04 
5.36IE+04 
4.575E+04 
3.899E+04 

3.317E+04 
2.817E+04 

2.389E+04 
) 0?1F~04 

1.710E+04 
1.443E+04 
1.216E+04 

1.023E+04 
8.592E+0.~ 

7.20SE+O'< 
6.032E+03 
5.042E+03 

4.207E+03 
3.506E+03 

2.916E+03 

nm 

1.160E+02 
1.085E+02 
1.0I5E+02 
9.494E+01 
13.88IE+Ol 
8.308E+OI 
7.772E+01 
7.270E+OI 
I'l ROIP+OI 

6.362E+01 
5.951E+Ol 
5.567E+OI 
5.208E+01 
5.143E+Ol 
5.065E+OI 
5.045E+OI 
5.015E+Ol 
4.94IE+Ol 
4.872E+OI 
4.557E+Ol 
4.263E+OI 
3.988E+OI 
3.73IE+OI 
3.490E+OI 
3.264E+OI 
3.054E+01 
2.ll571::+UI 

2.672E+Ol 

2.5ooE+01 
2.338E+OI 
2.187E+01 
2.046E+OI 
1.914E+01 
1.791E+01 
[.675E+OI 

1.567E+01 
1.466E+01 
1.371E+Ol 
1.283E+01 
1.200E+Ol 

1.122E+01 
1.050E+Ol 
9.822E+00 
q IRRP+OO 

8.595E+00 
8.040E+00 
7.52IE+00 
7.036E+OO 
6.582E+00 
6. I 57E+OO 
5.760E+OO 
5.388E+00 
5.04OE+00 
4.7! 5E+00 
4.4[OE+OO 
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TABLE I:Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

3.oo5128E-01 
3.212482E-01 
3.4341 43E-01 
3.67 1099E-0 1 
3.924405E-OI 
4.195189E-0l 
4.484657E-OI 
4. 794O',?8E - 0 1 
S.l2489lE-OI 
5.478508E-OI 
5.856525E-OI 
6.260625E-OI 
6..692609E-Ol 
7.1 54399E-OI 
7.648052E-Ol 
8.l75768E-01 
8.739896E-OI 
9.342948E-01 
9.987612E-OI 
1.067676E+OO 
1.141345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+oo 
1.490486E+00 
1.593329E+00 
1.703269E+00 
I.S20795E+OO 
1.946430E+00 
2.0S0733E+00 
2.224304E+00 
2.377781 E+oo 
2.5 41 848E+00 
2.7 1 723SE+00 
2.904724E+00 
3.tOSI50E+00 
3.3 I 9406E+00 
3.548445E+00 
3.793288C1-00 

4.055024E+00 

4.334821 E+OO 

4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.05 1 453E+00 
6. 46900 4E+00 
6.9 1 5365E+00 

7.392525E+00 
7.902609E+00 
8.447890E+00 
9.0:10794C;-OO 

9.6539 1 9E+00 
1 .03200-lE+O 1 

1.103212E+0\ 
I. 1 79334E+Ol 
1.260708E+0 1 

1 J47697E+OI 

1 • ..:...t0688E+Ol 

1.540095E+OI 
1.646362E+O i 
\.7 5996! E+O \ 
1.881398E+0 1 
2.01 1215E+Ol 
2. 1 499fiHC;-0 1 

il 
e/atom 

2.05862E+00 
2.05450E+OO 
2.05053E+OO 
2.04675E+00 
2.04315E+00 
2.03973E+00 
2.03651E+OO 
2.03349E+00 
2.03065E+OO 
2.028ooE+OO 
2.02553E+OO 
2.02324E+00 
2.02112E+00 
2.01917E+00 
2.0 1 736E+00 
2.0 1 570E+OO 
2.01418E+00 
2.01 279E+00 
2.01 1 52E+00 
2.01036E+00 
2.00929E+00 
2.oo833E+00 
2.oo745E+00 
2.00665E+00 
2.oo594E+OO 
2.00529E+00 
2.00471 E+oo 
2.004 1 9E+OO 
2.oo373E+OO 
2.00331 E+oo 
2.00294E+00 
2.oo260E+00 
2.0023 1 E+oo 

2.oo204E+00 
2.00 181 E+OO 
2.00 160E+00 
2.0014IE+00 
2.001 25E+00 
2.00 II OE1-00 

2.00097E+00 

2.ooo86E+00 

2.ooo76E+00 
2.000fi7F.+00 
2.ooo59E+OO 
2.ooo52E+00 
2.ooo46E+00 
2.00040E+00 
2.00035E+00 

2.00031 E+oo 
2.ooo27E+00 
2.ooo24E+00 
2.00021 C;-OO 

2.oooI9E+00 

2.000 1 6E+OO 
2.00014£+00 
2.000 13E+00 
2.000 I! E+oo 

2.00010E+00 
2.00cx)9E+00 

2.00007E+00 
2.00007E+00 
2.00006E+00 
2.00005E+00 
2.00004E+00 
2.0000-lC..-00 

h 
e/atorn 

6.9233E-02 
6.1 368E-02 
5.4308E-02 
4.7984E-02 
4.232SE-02 

3.7279E-02 
3.2779E-02 
2.8776E-02 

2.5222E-02 
2.207IE-02 
I.9283E-02 
!.6819E-02 
1.4647E-02 
1.2735E-02 
1.1055E-02 
9.5814E-03 
8.2906E-03 
7.1622E-03 
6. I 775E-03 
5.3000E-03 

4.5425E-03 
3.8898E-03 

3.3280E-03 
2.S448E-03 
2.4298E-03 
2.0737E-03 
1.7684E-OJ 
1.5069E-03 
1.2832E-03 
1.0919E-03 
9.285IE-04 
7.8905E-04 
6.7012E-04 
5.6878E-04 
4.8249E-04 
4.0907E-04 

3.4664E-04 
2.9360E-04 
2.4SJ':iE-04 

2.1033E-04 

1.779IE-04 

1.5043E-04 
1.2714F.-04 

1.0743E-04 
9.0740E-05 
7.6624E-05 
6.4687E-05 
5.4596E-05 

4.6070E-05 

:'.8868E-05 
3.2787E-05 
2.7G54C- 05 

2.3322E-05 
1.9667E-05 

1.6584E-OS 
1.3984E-05 
1.1791E-OS 

9.9427E-06 

8.3843E-06 

7.0708E-06 
5.9636E-06 
5.0304E-06 
4.2439E-06 
:'.5810E-06 
. ~.022:1C 06 
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2.4218E+03 
2.008IE+03 
1.6624E+03 
1.3740E+03 
1.I338E+03 
9.3412E+02 
7.6835E+02 
6.3099E+02 
5.1735E+02 
4.2350E+02 
3.46I1E+02 
2.824IE+02 

2.3007E+02 
1.87 I 3E+02 
1.5 1 95E+02 
1.2319E+02 
9.97 1 8E+Ol 
8.0586E+OI 
6.5020E+01 
5.2183E+01 
4.1 838E+OI 
3.3514E+OI 
2.6823E+OI 
2. 1 449E+O I 
1.7137E+OI 
1.3682E+01 
1.09 I 4E+01 
8.7002E+OO 
6.9302E+OO 
5.5 1 65E+00 
4.3882E+00 
3.4884E+00 
2.7714E+00 
2.200SE+00 
1.746IE+00 

1.3849E+00 
1.0978E+00 
8.6978E-OI 
6.8881E-OI 

5.452SE-01 

4.3144E-OI 

3.4124E-01 
? fiQRIF.-(}J 

2.1326E-OI 
1.6850E-OI 
1.3311E-01 
L0512E-0\ 
8.2993E-02 
6.5512E-02 

5.1704E-02 

4.0799E-02 
3.2190E-02 

2.5395E-02 
2.0033E-02 

1.5802E-02 
124fi5F. - 02 
9.8319E-03 

7.7554E-03 

6.1177E-03 

4.8263E-03 
3.8078E-03 
3.0047E-03 
2J7!3E-03 
1.8717E-03 
IA777C 0 .. 

CT(coh+inc) 
crn2/g 

2.5355E-OI 
2.7057E-01 
2.8747E-Ol 
3.041IE-OI 
3.2036E-OI 

3.3606E-01 
3.5107E-OI 
3.6527E-01 
3.7852E-01 
3.9071E-01 
4.0173E-OI 
4.1150E-01 
4.\993E-Ol 
4.2697E-Ol 
4.3257E-OI 
4.3673E-OI 
4.3942E-Ol 
4.4068E-OI 
4.4052E-01 
4.390IE-OI 

4.3619E-OI 
4.3216E-OI 

4.2699E-OI 
4.2080E-Ol 
4.1369E-OI 
4.0578E-OI 
3.9719E-OI 
3.8804E-Ol 
3.7845E-OI 

3.6855E-OI 
3.5844E-OI 
3.4825E-Ol 
3.3807E-01 
3.280IE-01 
3.1816E-OI 
3.08S8E-Ol 
2.9936E-OI 
2.9055E-01 
2.8220E-Ol 

2.7435E-OI 

2.6703E-OI 

2.6024E-Ol 
? ,\401P-{)1 

2.4832E-OI 
2.4318E-OI 

2.3857E-OI 
2.3446E-Ol 
2.3083E-01 

2.2764E-OI 

2.2487E-01 
2.2247£-01 
2.2040E-01 

2.1863E-01 

2.171IE-01 
2.1580E-OI 
2.1466F.-01 
2.1365E-OI 

2.1273E-OI 

2.llS7E-01 

2.1104E--OI 
2.1020E--OI 
2.0933E-OI 
2.084IE-Ol 
2.0740E-OI 
2.0GJIC- 01 

2.422E+03 
2.oo8E+03 
1.662E+03 
1.374E+03 
1.1 34E+03 
9.34 1 E+02 
7.684E+o2 
6.3IOE+o2 
S.173E+02 
4.235E+02 
3.46IE+02 
2. 824E+o2 
2.301E+02 
1.87IE+02 
1.520E+02 
1.232E+02 
9.972E+Ol 
8.059E+OI 
6.502E+OI 
5.218E+OI 
4. 1 84E+0 I 
3.35IE+OI 
2.682E+Ol 
2. 1 45E+O I 
1.714E+Ol 
1.368E+OI 
1.09IE+OI 
8.700E+00 
6.930E+00 

5.516E+OO 
4.388E+00 
3.488E+00 
2.77IE+OO 
2.200E+00 
1.746E+00 
1.385E+00 
1.098E+00 
8.698E-OI 
6.888E-OI 

5.453E-01 
4.314E-01 

3.412E-OI 
? fiQRF-01 

2.\33E-OI 
1.685E-OI 
1.331E-01 
I.OSlE-OI 
8.299E-02 

6.55IE-02 
5.170E-02 

4.080E-02 
J.219C-02 

2.540E-02 

2.003E-02 

1.580E-02 
1.246E-02 
9.832E-03 
7.755E-03 

6.118E-03 

4.826E-03 
3.808E-03 
3.005E-03 
2.371 E-03 

1.872E-03 
1,478C OJ 

nrn 

4. 126E+OO 

3.859E+OO 
3.6IOE+00 

3.377E+OO 
3.1 59E+OO 
2.955E+OO 
2.765E+00 
2.586E+00 
2.4 t9E+00 
2.263E+OO 
2.1 17E+00 
1.980E+00 
1.853E+OO 
1.733E+00 
1.62IE+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.24 1 E+OO 
1.161E+00 
I.086E+00 
1.016E+00 
9.506E-OI 
8.892E-Ol 
8.318E-0I 
7.78lE-01 
7.279E-OI 
6.809E-0\ 
6.370E-OI 
5.959E-Ol 
5.574E-01 
5.214E-Ol 
4.878E-OI 
4.563E-OI 
4.268E-OI 

3.993E-OI 
3.735E-Ol 

3.494E-OI 
3.269E-OI 

3.058E-01 

2.860E-OI 

2.676E-01 
? <:;01P-()1 

2.34IE-OI 
2.190E-OI 
2.049E-01 
\.917E-0\ 
1.793E-OI 
1.677E-01 
1.569E-01 

1.468E-0! 
I.J7J[; 01 

1.284E-OI 
1.201E-OI 
1.124E-OI 
1.051E-OI 
9.834E-02 

9.200E-02 

8.606E-02 

8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
S.767C 02 
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T.~BL£ I: Form factors, attenuation and scattering cross-sections. Z - 1-92, from E:: 0.001-0.010 keY to E:: 400-1000 keY - Continued. 

E !k !kK 
keY efatom efatom cm2/g cm2/g cm2/g nm 

2.298338E+Ol 2.00003E+OO 2.5513E-06 1.1 669E-03 2.051OE-01 1.167E-03 5.395E-02 
2.456923E+0 1 2.00003E+00 2.1543E-06 9.2 1 72E-04 2.0377E-OI 9.217E-04 5.046E-02 

2 .626450E+0 1 2.00003E+00 1.8195E-06 7.2825E-04 2.0231E-01 7.28.:m-04 4.72IE-02 
2.8Q7676E+OI 2.00002E+00 1.5373E-06 5.7557E-04 2.0071E-01 5.756E-04 4.416E-02 
3.001~5E+01 2.00002E+00 1.2992E-06 4.5505E-04 1.9896E-01 4.550E-04 4.131E-02 
3.208502E+01 2.00002E+OO 1.0984E-06 3.5989E-04 1.9707E-01 3.599E-04 3.864E-02 
3.429889E+01 2.00002E+00 9.2904E-07 2.8474E-04 1.9504E-01 2.847E-04 3.615E-02 
3.666551 E+O 1 2.0000 1 E+OO 7. 8609E-07 2.2538E-04 1.9287E-01 2.254E-04 3.38IE-02 

3.9 1 9543E+01 2.0000 1 E+OO 6.6542E-07 1.7847E-04 1.9055E-01 1.785E-04 3.163E-02 
4.1 89992E+0 I 2.0000 1 E+OO 5.6354E-07 1.4138E-04 1.8811E-01 1.414E-04 2.959E-02 
4.47910 1 E+O I 2.00001E-+00 4.7748E-07 I. 1 206E-04 1.8554E-Ol 1.I21E-04 2.768E-02 
4. 788 1 59E+O 1 2.0000 1 E-+OO 4.0478E-07 8.8867E-05 1.8284E-01 8.887E-05 2.589E-02 
S.IISS>12E+OI 2.0000 1 E~OO 3.-1333E-07 7.051 IE-OS 1.\sOO4E-OI 7.0S1E-OS 2A22E-02 

5.47172IE+01 2.00001E+00 2.9137E-07 5.5978E-05 1.7714E-{)\ 5.598E-05 2.266E-02 
5.849270E+Ol 2.0000IE+OO 2.4742E-07 4.4466£-05 1.7415E-Ol 4.447E-05 2.120E-02 
6.252870E+0 1 2.00000E+00 2. [023E-07 3.5344E-OS 1.7108E-Ol 3.534E-05 1.983E-02 
6.684318E+O 1 2.00000E+00 1.7875E-07 2.811IE-05 1.6794E-Ol 2.811E-05 1.855E-02 
7. 1 45536E+0 1 2.00000E+00 1.5208E-07 2.2373E-05 1.6474E-OI 2.237E-05 1.735E-02 
7.638578E+O I 2.00000E+00 1.2948E-07 1.7819E-05 1.6149E-01 1.782E-05 1.623E-02 
8. 1 65640E+O I 2.00000E+OO 1.1032E-07 1.4202E-05 1.5821E-01 1.420E-05 1.518E-02 
8.729069E+Ol 2.00000E+OO 9.4059E-08 1.1327E-05 1.5490E-Ol 1.133E-05 1.420E-02 
9 . .HI371\E+OI 2.00000E+00 &.0260E-O& 9.01f16E-06 1.515&E-01 9.0"2E-06 1.329E-02 

9.975239E+OI 2.00000E+00 6.854OE-08 7.2229E-06 1.4825E-01 7.223E-06 1.243E-02 
1.066353E+02 2.00000E+00 5.8579£-08 5.7748E-06 1.4492E-01 5.775E-06 1.163E-02 
1.139931E+02 2.00000E+00 5.0108£-08 4.6209E-06 1.4160E-Ol 4.621E-06 1.088E-02 
1.218587E+02 2.00000E+00 4.2900E-08 3.7008E-06 1.3830E-01 3.701£-06 1.017E-02 
1.302669E+02 2.00000E+00 3.6762E-08 2.9666E-06 1.3504E-OI 2.967E-06 9.518E-03 
1.392553E+02 2.00000E+00 3.1531E-08 2.3802E-06 1.3181E-01 2.380E-06 8.903E-03 
1.488640E+02 2.00000E+00 2.7070E-08 1.9116E-06 1.2862E-OI \.912E-06 8.329E-03 
1.591356E+02 2.00000E+00 2.3263E-08 1.5367E-06 1.2548E-OI 1.537E-06 7.791E-03 
1.70115')EI02 2.00000EI00 2.001IE--08 1.2366£- 06 1.2240E 01 1.237£ 06 7.288E 03 

1.818539E+02 2.00000E+OO 1.7232E-08 9.9608E-07· 1.1931E-0I 9.96IE-07 6.818E-03 
I .9440 18E+02 2.00000E+00 1.4854E-08 8.032IE-07 1.164\E-OI 8.032E-07 6.378E-03 
2.0781 56E+02 2.00000E+00 1.2818E-08 6.4839E-07 \.\353E-Ol 6.484E-07 5.966E-03 
2.221548E+02 2.00000E+00 1.1073E-08 5.2398E-07 1.l071E-OI 5.24OE-07 5.58IE-03 
2.374835E+02 2.00000E+00 9.5771E-09 4.2393E-07 1.0797E-Ol 4.239E-07 5.22IE-03 
2.538699E+02 2.00000E+00 8.2925E-09 3.4337E-07 1.0531E-01 3.434E-07 4.884E-03 
2.7 [3869E+02 2.00000E+00 7. 1887E-09 2.7846E-07 1.0273E-01 2.785E-07 4.569E-03 
2.901 I 26E+02 2.00000E+00 6.2394E-09 2.2608E-07 1.0023E-01 2.26IE-07 4.274E-03 
3.101304E+02 2.00000E+00 5.422IE-09 1.8379E-07 9.7822E-02 1.838E-07 3.998E-03 
3.315294E+02 2.00000E+00 4.7179E-09 1.4959E-07 9.5498E-02 1.496E-07 3.740E-03 
3.544049E+02 2.00000E+00 4.1103E-09 1.2192E-07 9.3262E-02 1.219E-07 3,498E-03 
3.788588E+02 2.00000E+00 3.5857E-09 9.9493E-08 9.1115E-02 9.949E-08 3.273E-03 
4.05000 1 E+02 2.00000E+00 3.1323E-09 8.130IE-08 8.9056E-02 8.t30E-08 3.06IE-03 
-U2945IE+02 2.00000E+00 2.7399E-09 6.6526E-08 8.7088E-02 6.653E-08 2.864E-03 
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Li Z=3 

Atomic weight - 6.941000E+OO g/mol, nominal density p (gfcmJ) - 5.3300E-01 

f.L.(barnsiatom) - f.L(cm1Ig) x 1.15258E+01, E(eV) lJ,(cm2fg) - !l(elatom) x 6.06257E+06 

2 edges. Edge energies (ke V): 

K 5.47500E-02 L I 5.34000E-03 

Relativistic correction estimate ire!. (H82,3/5CL) - -9.8613E-04, -6.0000E-04 e/atom 

Nuclear Thomson correction fm - -7.1 13IE-04 elatom 

E ft h f.L a(coh+inc) jJ.K lI. 
keY e/atom eJatom cm2/g cm2Jg cm2/g nm 

5.233200E-03 9.08733E-01 O.OOOOE+oo O.OOOOE+oo 2.3914E-07 O.oooE+OO 2.369E+02 
5.3 1 3300E-03 8.59283E-01 O.OOOOE+OO O.OOOOE+OO 2.5404E-07 O.oooE+OO 2.333E+02 
5.33466OE-03 8.03599E-Ol O.OOOOE+OO O.OOOOE+OO 2.5813E-07 O.oooE+oo 2.324E+02 
5.3667ooE-03 8.56971 E -0 1 1.0769E-0/ 1.2 I 65E+05 2.6435E-07 O.oooE+OO 2.310E+02 
5.446800E-03 9.01968E-01 1.0987E-Ol 1.2230E+05 2.804IE-07 O.oooE+OO 2.276E+02 
1.069000E-02 1.07660E+OO 1.7745E-OI 1.0064E+05 4.5 I 72E-06 O.oooE+oo 1.160E+02 
1.14276IE-02 1.08752E+00 1.772!E-01 9.40 1 4E+04 6.0216E-06 O.oooE+OO 1.085E+02 
1.221612E-02 1.09737E+00 1.7581E-01 8.7249E+04 8.0395E-06 O.oooE+OO 1.015E+02 
1.305903E-02 1.10595E+OO 1.7335E-OI 8.0477E+04 1.0745E-05 O.OOOE+OO 9.494E+01 
1.3960IOE-02 1.11307E+00 1.6997E-01 7.3813E+04 I. 4370E-05 O.oooE+OO 8.88lE+01 
1.492335E -02 1.I 1 854E+oo 1.6578E-01 6.7348E+04 1.92 I 8E-05 O.OOOE+OO 8.308E+01 
1.595306E-02 1.12215E+OO 1.6092E-01 6.1 155E+04 2.5689E-05 O.OOOE+OO 7. 772E+O{ 
1.705382E-02 1.1 2376E+00 1.5551E-01 5.5284E+04 3.4304E-05 O.OOOE+OO 7.270E+01 
1.823053E-02 1.12305E+OO 1.4967E-01 4.9772E+04 4.5738E-05 O.OOOE+OO 6.80IE+01 
1.948844E-02 1.1 I 980E+OO .1.4350E-OI 4.464IE+04 6.0859E-05 O.OOOE+oo 6.362E+01 
2.083314E-02 1.11370E+00 1.3711E-0I 3.99OOE+04 8.0780E-05 O.OOOE+oo 5.951E+Ol 
2.227063E-02 1.1044IE+OO 1.3057E-01 3.5543E+04 1.069IE-04 O.OOOE+OO 5.567E+01 
2.380130E-02 lJEt40E+OO \'23~\E-O\ 3.1553'£+04 1.4lO4E-04 0.000£+00 5.208E+Ol 
2.54500IE-02 1.07404E+00 1.172IE-OI 2.7922E+04 1.8539E-04 O.OOOE+OO 4.872E+01 
2.720606E-02 1.05151E+00 I.1056E-01 2.4637E+04 2.4275E-04 O.OOOE+OO 4.557E+Ol 
2 QOR1?iF-O? 1 M?71~+()() 1 0401~-OI ? InR1P+OA 1.lfi~AF-OA OOOOP+OO 4.2n1P+Ol 
3.109002E-02 9.86239E-01 9.7625E-02 1.9037E+04 4.1096E-04 O.OOOE+OO 3.988E+01 
3.323523E-02 9.39944E-01 9.[43IE-02 1.6678E+04 5.3113E-04 O.OOOE+OO 3.73IE+01 
3.552846E-02 8.80803E-01 8.5462E-02 1.4583E+04 6.8323E-04 O.OOOE+OO 3.490E+01 
3.797993E-02 8.04138E-0I 7.974IE-02 1.2729E+04 8.7463E-04 O.OOOE+OO 3.264E+OI 
4.060054E-02 7.02294E-Ol 7.4280E-02 1.1092E+04 1.I14IE-03 O.oooE+OO 3.054E+01 
4.340 198E-02 5.61559E-0I 6.9091E-02 9.6509E+03 1.4121E-03 O.OOOE+OO 2.857E+0\ 
4.63967IE-02 3.53730E-01 6.4175E-02 8.3856E+03 1.7806E-03 O.OOOE+OO 2.672E+OI 
4.959809E-02 4.88<)84£-03 5.95}4E-02 7.2770E+03 2.2337E-03 0.000£+00 2.500£+0\ 
5.302035£-02 -8.35477£-01 S.SI64E-02 6.3076E+03 :2.7l!!7SE-03 O.OOOE ... OO 2.338E+Ol 
5.3655OOE-02 I. 1 9807E+00 5.4412E-02 6. 1 482E+03 2.8982E-03 O.OOOE+OO 2.311E+OI 
5.447625E -02 -2.31019E+00 5.3466E-02 5.950 1 E+03 3.0453E-03 O.OOOE+oo 2.276E+01 

5.469525E-02 - 3.60723E+00 5.3218E-02 5.8988E+03 3.0852E-03 O.OOOE+OO 2.267E+01 
5.502375E -02 - 2.3 [07IE+00 2.5879E+00 2.8513E+05 3.1456E-03 2.793E+05 2.253E+OI 
5.584500E-02 -1.l8751E+00 2.5985E+00 2.8210E+05 3.2997E-03 2.765E+05 2.220E+01 

5.667876E-02 -7.21050E-OI 2.6092E+00 2.7909E+05 3.4605E-03 2.736E+05 2.\87E+Ol 

6.058959E - 02 2.50867E-0 1 2.6581E+00 2.6597E+05 4.2733E-03 2.612E+05 2.046E+Ol 
6.477028E-02 8.17156E-Ol 2.6783E+00 2.5069E+05 5.2493E-03 2.466E+05 1.914E+01 
6.9239421: 02 1.26J29L1-oo 2.65151:1-00 2.32171:1-05 6.4142E03 2.286E-105 1.791EIOl 

7.401695E-02 1.63438E+00 2.584SE+00 2.U7tE,+05 7.1962E,-()3 2.087£+05 1.675E+01 

7.912411E-02 1.95333E+00 2.4858E+00 1.9047£+05 9.4262£-03 1.878E+05 1.567E+OI 

8.458368E -02 2.22569E+00 2.3627E+00 1.6935E+05 1.1337E-02 1.67 1 E+05 1.466E+01 

9.041995E-02 2.45620E+00 2.2228E+00 1.4904E+05 1.3564E-02 1.471 E+05 1.371E+01 
9.665893E-02 2.64887E+00 2.0728E+00 1.300IE+05 1.61 44E-02 1.283E+05 1.283E+Ol 

l.033284E-01 2.80757E+00 1.9181E+00 1.1254E+05 1.9115E-02 UII E+05 1.200E+Ol 

1.1 04581 E-O \ 2.93608E+00 1.7633E+00 9.6781 £+04 2.2515E-02 9.557E+04 1.\ 22E+01 
1.180797E-OI 3.03823E+00 1.6120E+00 8.2763E+04 2.6385E-02 8.173E+04 1.050E+01 
1.262272E-Ol 3.11772E+00 1.4666E+00 7.0439E+04 3.0762E-02 6.957E+04 9.822E+00 

1.349368E -0 I 3. 17802E+00 [ .3290E+00 5.9708E+04 3.5683£-02 5.897E+04 9.188E+00 
1.442475E-Ol 3.22227E+00 1.2oo1E+00 5.0439E+04 4.1184E-02 4.982E+04 8.595E+00 

1.542005£-01 3.25329E+00 1.0806E+00 ·U485E+04 4.7295E-02 4. 1 96E+04 8.040E+00 

1.648404E-Ol 3.27358E+00 9.7059E-01 3.5697E+04 5.4045E-02 3.526E+04 7.521E+00 

1.762144E -01 3.28517E+00 8.6995E-01 2.9930E+04 6.1454E-02 2.956E+04 7.036E+00 
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T .... BLE 1: Fonn facton>, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001::..0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

I.!S!S3/32E-OI 

2.013709E-01 
2.152655£-0\ 
2.301 188E-01 
:l.:lt.SQ970E-O! 

2.629708E -01, 
2.811158E-01 
3.005128E-01 
3.212482E-01 
3.434143E-OI 
3.671099E-01 
3.924405E-01 
4. 195189E-01 
4.484657E-01 
4.794098E-01 
5.124891E-01 
5.478508E-Ol 
5.856525E-01 
6.260625E -0 1 
6.692609E-01 
7.154399E-Ol 
7.648052E-01 
a.175768E-Ol 

8.739896E-Ol 
9.342948E-Ol 
9.987612E-01 
1.067676E+OO 
1.1 41 345E+OO 
1.220098E+00 
\ .304285£+00 
1.394281 E+OO 
1.490486ETOO 

1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+OO 
2.224304E+00 
2.377781 E+OO 
2.541848E+OO 
2.717235E+00 
2.904724E+00 
3.105150E+00 
3.319406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.334821 E+OO 
4.633924E+00 
4.953664E+00 

5.295467E+00 
5.660855E+00 
6.051 45JE+OO 
6.4G9004C·t'\)O 

6.9 I 5365E+00 
7.392525E+00 
7.902609E+00 
8.-W7890E+OO 
9.030794E+OO 

9.653919E+OO 
1.032004E+OI 

1.103212E+01 
I. 1 79334E+01 
: .260708E+01 
1.347697E+0 I 

il 
e/atom 

3.28929E+OO 

3.28462E+OO 

3.27691 E+OO 
1 ?M9'i'R+OO 

3.25537E+00 
3.24269E+OO 
3.22935E+OO 
3.21568E+00 
3.201 97E+OO 
3.1 8842E+00 
3.17518E+00 
3.16239E+OO 
3.15011E+00 
3. 1 3842E+00 
3.1 2734E+OO 
3.1 1 69OE+00 
3.1071IE+00 
3.09796E+OO 
3.08945E+00 
3.08 1 55E+00 
3.07424E+00 
J.0675lJ3TOO 

3.061 32E+OO 
3.05566E+00 
3.05049E+OO 
3.04576E+00 
3.041 36E+00 
3.03729E+00 
3.03355E+00 
3.030 15E+00 
3.02705ETOO 

3.02425E+00 
3.02172E+00 
3.01 943E+00 
3.0 I 738E+00 
3.0\ 553E+00 
3.01 387E+00 
3.01 238E+00 
3.01105E+00 
3.00986E+OO 
3.00881 E+OO 
3.00786E+00 
3.00699E+00 
3.00621 E+OO 
3.00552E+00 
3.0049OE+00 
3.00435E+00 
3.00385E+00 
3.00341 E+OO 

3.00302E+00 

3.00268E+00 
3.oo237E+00 
J.OO210L't'OO 

3.001 86E+00 
3.00! 64E+00 
3.00145E+OO 
3.00128£+00 
3.00113E+00 
.'.00 1 ooE+OO 
3.00088£+00 
3.00078E+OO 
3.00069E+00 
3.0006IE+OO 
3.00053E+00 

/2 
e/atom 

6.9532E-OI 
6.203IE-01 

5.5269E-Ol 
49IROF.-OI 

4.3709E-01 
3.8805E-Ol 
3.4415E-OI 
3.0493E-Ol 
2.6993E-01 
2.3873E-01 
2.1095E-OI 
1.8625E-Ol 
1.6430E-01 
1.4482E-01 
1.2754E-OI 
1.1224E-0I 
9.8699E-02 
8.6728E-02 
7.6155E-02 
6.6826E-02 
5.8603E-02 
5.1362E 02 

4.4990E-02 
3.9390E-02 
3.447IE-02 
2.9934E-02 
2.5916E-02 
2.2438E-02 
1.9426E-02 
1.6819E-02 
!.456IE-02 

1.2607E-02 
1.0915E-02 
9.4497E-03 
8.1814E-03 
7.0833E-03 
6.1326E-03 
5.3094E-03 
4.5965E-03 
3.9792E-03 
3.4448E-03 
2.9684E-03 
2.5468E-03 
2.185IE-03 
1.8748E-03 
1.6085E-03 
1.380IE-03 
1.1841E-03 
1.0159E-03 

8.7162E-04 
7.4783E-04 
6.4162E-04 
5.5050C 04 

4.7232E-04 

4.0524E-04 
3.4768E-04 

2.983IE-04 
2.5574E-04 
2.1863E-04 
1.8691 E-04 
1.5979E-04 
1.3661E-04 
1.1 679E-04 
9.9841 E-05 

2.0934E+04 
1.7470E+04 
1.456lE+04 
L2120FA-lJ4 

1.0077E+04 
8.3687E+03 
6.9430E+03 
5.7546E+03 
4.7653E+03 
3.9424E+03 
3.2588E+03 
2.69 I 5E+03 
2.2210E+03 
1.8313E+03 
1.5088E+03 
1.2421E+03 
1.0217E+03 
8.3984E+02 
6. 8986E+02 
5.6628E+02 
4.6455E+02 
J.8086ET02 

3. 1208E+02 
2.5560E+02 
2.0924E+02 
1.6997£+02 
1.3766E+02 
1.1 1 49E+02 
9.0296E+Ol 
7.3130E+01 
5.9228ETOI 

4.7968E+Ol 
3.8850E+OI 
3. I 464E+Ol 
2.5483E+Ol 
2.0638E+OI 
1.6715E+Ol 
l.3537E+Ol 
1.0963E+Ol 
8.8782E+00 
7. 1897E+00 
5.7955E+00 
4.6515E+00 
3.7333E+00 
2.9963E+00 
2.4048E+00 
1.9301E+00 
1.549IE+00 
1.2433E+OO 
9.9788E-OI 
8.0090E-OI 

6.4280E-OI 
5.1591 C-OI 

4.1407E-OI 

3.3233E-OI 
2.6673E-OI 

2.1408E-OI 
1.7168E-Ol 
1.3730E-Ol 
1.0980E-OI 
8.781IE-02 
7.02::!5E-02 
5.6161 E-02 
4A9 UE-02 

a( coh+inc) 
cm2/g 

7.8307E-02 

8.7760E-02 
9.7889E-02 
1.0867F.-OI 
1.2009E-01 
1.3209E-01 
1.4463E-Ol 
1.5765E-Ol 
1.7 108E-0 I 
1.8484E-OI 
1.9884E-01 
2.1298E-01 
2.2717E-OI 
2.4128E-0I 
2.5522E-01 
2.6887E-01 
2.8212E-Ol 
2.9486E-Ol 
3.0698E-OI 
3.1838E-01 
3.2897E-Ol 
3.3866E 01 

3.4739E-Ol 
3.5509E-Ol 
3.617IE-OI 
3.672IE-01 
3.7158E-OI 
3.7480E-Ol 
3.7687E-01 
3.7782E-01 
3.7767E-OI 

3.7646E-01 
3.7425E-Ol 
3.7109E-0I 
3.6706E-Ol 
3.6223E-Ol 
3.5668E-OI 
3.5050E-01 
3.4376E-Ol 
3.3657E-OI 
3.29OOE-01 
3.2114E-OI 
3.1308E-OI 
3.0489E-01 
2.9665E-OI 
2.8842E-Ol 
2.8028E-Ol 
2.7227E-Ol 
2.6445E-Ol 
2.5685E-01 

2.4952E-OI 
2.4249E-OI 
2.3578E-Ol 

2.294IE-01 

2.2339E-0\ 
2.1772E-Ol 
2.124IE-OI 
2.0745E-Ol 
2.0284E-OI 
1.9857E-0\ 
1.946IE-OI 
1.9097E-OI 
1.8761E-OI 

1.8453E-01 

2. 474E'f'04 

2.067E+04 
1.725E+04 

1.438E+04 
I. 1 97E+04 
9.948E+03 
8.261E+03 
6.854E+03 
5.680E+03 
4.703E+03 
3.89 1 E+03 
3.216E+03 
2.656E+03 
2.19IE+03 
1.807E+03 
1. 488E+03 
1.225E+03 
1.008E+03 
8.282E+02 
6.802E+02 
5.583E+02 
4.579E+02 
J.754I3T02 

3.076E+02 
2.519E+02 
2.062E+02 
1.675E+02 
1.356E+02 
1.098E+02 
8.895E+OI 
7.204E+Ol 
5.834ET01 

4.725E+01 
3.826E+Ol 
3.099E+01 
2.509E+Ol 
2.032E+OI 
1.646E+OI 
1.333E+OI 
1.079E+OI 
8.742E+00 
7.080E+00 
5.707E+00 
4.580E+OO 
3.676E+00 
2.950E+00 
2.368E+00 
1.9OOE+00 
1.525E+OO 
1.224E+00 

9.825E-01 
7.886E-OI 

6.329E-01 
5.080E-01 

4.077E-OI 

3.272E-Ol 
2.626E-OI 
2.108E-01 
1.690E-OI 
1.352E-Ol 
1.081E-Ol 
8.643E-02 
6.912E-02 
5.527E-02 
4,420E-02 

X 
nm 

6. 157E+OO 

5.760E+OO 

5.388E+OO 
5.04OE+OO 
4.715E+OO 
4.4IOE+OO 
4. 126E+OO 
3.859E+OO 
3.61OE+OO 
3.377E+OO 
3.1 59E+00 
2.955E+OO 
2.765E+OO 
2.586E+00 
2.419E+OO 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.621E+00 
1 .5 1613-1-00 

1.419E+00 
1.327E+00 
1.24 1 E+OO 
1.16IE+00 
1.086E+00 
1.016E+00 
9.506E-Ol 
8.892E-01 
a.3IBE-OI 

7.78IE-01 
7.279E-Ol 
6.809E-01 
6.370E-01 
5.959E-Ol 
5.574E-01 
5.214E-OI 
4.878E-Ol 
4.563E-01 
4.268E-01 
3.993E-Ol 
3.735E-Ol 
3.494E-01 
3.269E-01 
3.058E-Ol 
2.860E-OI 
2.676E-01 
2.503E-Ol 

2.34IE-OI 
2.190E-01 

2.049£-OJ 
1.917COI 

1.793E-Ol 

1.677E-Ol 
1.569E-01 
1.468E-OI 
1.373E-01 
1.284E-OI 
1.201E-OI 
1.124E-01 
1.051E-01 
9.834E-02 

9.200E-02 



96 C. T. CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.00 1-0.0 10 ke V to E = 400-1000 ke V - Continued. 

E 
keY 

1.440688E+O 1 
1.540095E+0 1 
1.646362E+O 1 
l.75996IE+01 
1.88 1 398E+O I 
2.011215E+OI 
2. 1 49988E+O 1 

'Af 98338E+0 1 
2.456923E+Q 1 
2.626450E+O 1 
2.807676E+Ol 
3.001405E+01 
3.208502E+0 1 
3.429889E+0 I 
3.666551 E+O 1 
3.919543E+OI 
4. 189992E+O 1 
4.479101C .... Ol 

4.788 1 59E+0 1 
5.1 1 8542E+0 1 
5.471721E+01 
5. 849270E+01 
6.252870E+O 1 
6.684318E+O I 
7 .145536E+O I 
7.638578E+01 
a. 16.5640E+O I 

8.729069E+O 1 
9.33 1 374E+0 1 
9.975239E+01 
1.066353E+02 

1.13993IE+02 
1.218587E+02 
1.302669E+02 
1.392553E+02 
1.48864OE+02 
1.59 1 356E+02 
1.701159E+02 
1.818539E+02 
1.9440 18E+02 
2.078 1 56E+02 
2.22 1 548E+02 
2.374835E+02 
2.538699E+02 
2.713869E+02 
2.901 1 26E+02 
3.IOI304E+02 
3.3 I 5294E+02 
3.544049E+02 
3.788588E+02 
4.05000 I E+02 
4.329451 E+02 

fl 
eiatom 

3.00047E+00 
3.00042E+OO 
3.00037E+OO 
3.00032E+OO 
3.00028E+OO 
3.00025E+OO 
3.00022E+OO 
3.000 19E+OO 
3.00017E+OO 
3.00015E+OO 
3.00013E+OO 
3.000 12E+OO 
3.000 10E+OO 
3.00009E+00 
3.(x)()()8E+OO 
3.(x)()()7E+OO 
3.00006E+OO 
.3.0000SC"t'OO 

3.00005E+00 
3.(x)()()4E+00 
3.(x)()()4E+00 
3.00003E+OO 
3.00003E+OO 
3.00002E+OO 
3.00002E+OO 
3.00002E+OO 
3.WW:ll::HUU 

3.0000 1 E+OO 
3.0000 1 E+OO 
3.(X)()() 1 E+OO 
3.0000 1 E+OO 

3.0000IE+00 
3.(X)()()I E+OO 
3.(X)()()1 E+OO 
3.0000 1 E+OO 
3.(X)()()IE+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 
3.00000E+00 

h 
eiatom 

8.5355E-05 
7.297IE-05 
6.2383E-05 
5.3332E-05 
4.5594E-05 
3.8979E-05 
3.3323E-05 
2.8488E-05 
2.4355E-05 
2.0857E-05 
1.7837E-05 
1.5245E-05 
1.3030E-05 
1.1 137E-05 
9.5189E-06 
8.1358E-06 
6.9538E-06 
5.94.34E-(}() 

5.0799E-06 
4.3418E-06 
3.71IOE-06 
3.1718E-06 
2.7110£-06 
2.317IE-06 
1.9805£-06 
1.6927£-06 
I.446Mt:-{)6 
1.2366E-06 
1.0569£-06 
9.0339E-07 
7.7:214E-07 

6.5996E-07 
5.6408E-07 
4.8213E-07 
4. I 209E-07 
3.5222E-07 
3.0105E-07 
2.5732E-07 
2.1993E-07 
1.8798E-07 
1.6067E-07 
1.3733E-07 
1.1738E-07 
1.0033E-07 
8.5755E-08 
7.3297E-08 
6.2649E-08 
5.3548E-08 
4.5710E-08 
3.9\2IE-08 
3.3438E-08 
2.858IE-08 
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3.5918E-02 
2.8725E-02 
2.2972E-02 
1.8371E-02 
1.4692£-02 
l.l750£-02 
9.3966E-03 
7.5147E-03 
6.0097E-03 
4.8144E-03 
3.8515E-03 
3.0794E-03 
2.462IE-03 
1.9686E-03 
1.5739E-03 
1.2584E-03 
1.0062E-03 
8.0446E-04 

6.4319E-04 
5.1426E-04 
4.1117E-04 
3.2875E-04 
2.6285E-04 
2.1016E-04 
1.6803E-04 
1.3435E-04 
I.U742t:-U4 
8.5885E-05 
6.8669E-05 
5.4904E-05 
4.3809E-05 

3.5099E-05 
2.8064E-05 

·2.2438E-05 
1.7941E-05 
1.4344E-05 
1.1 469E-05 
9. 1702E-06 
7.332IE-06 
5.8624E-06 
4.6873E-06 
3.7478E-06 
2.9966E-06 
2.3959E-06 
1.9157E-06 
1.5317E-06 
1.2247E-06 
9.7922E-07 
7.8295E-07 
6.2602E-07 
5.0054E-07 
4.0022E-07 

c:1(coh+inc) 
cm2/g 

1.8169E-01 
1.7908E-01 
1.7668E-OI 
1.7445E-Ol 
1.724OE-01 
1.7048E-OI 
1.6868E-OI 
1.6698E-Ol 
1.6537E-OI 
1.6382E-01 
1.6232E-OI 
1.6086E-Ol 
1.5941E-01 
1.5797E-OI 
1.5653E-OI 
1.5507£-01 
1.5360E-01 
I..5209E-Ol 

1.5055E-01 
1.4897E-01 
1.4734E-OI 
1.4566E-01 
1.4394E-OI 
1.4216E-OI 
1.4033E-Ol 
1.3845E-OI 
I.JM2t:-UI 
1.3454E-OI 
1.3251E-0I 
1.3043E-OI 
1.2S32E-OI 

1.2616E-01 
1.2396E-01 
1.2173E-OI 
1.1947E-01 
1.1718E-Ot 
I. 1 487E-01 
1.I254E-Ol 
1.I019E-01 
1.0783E-0\ 
1.0547E-01 
1.0310E-Ol 
1.0073E-01 
9.8358E-02 
9.5996E-02 
9.3644E-02 
9.1304E-02 
8.8979E-02 
8.6673E-02 
8.4389E -02 
8.2127E-02 
7.9892E-02 

3.535E-02 
2.827E-02 
2.260E-02 
1.808E-02 
1.445E-02 
1.I56E-02 
9.243E-03 
7.392E-03 
5.91IE-03 
4.735E-03 
3.788E-03 
3.028E-03 
2.42IE-03 
1.935E-03 
1.547E-03 
1.237E-03 
9.887E-04 
7.904E-04 

6.319E-04 
5.052E-04 
4.039E-04 
3.229E-04 
2.58lE-04 
2.063E-04 
1.650E-04 
1.319E-04 
1.054t:-04 
8.428£-05 
6.738E-05 
5.386E-05 
4.306E-OS 

3.442£-05 
2.752E-05 
2.200E-05 
1.759E-05 
l.406E-05 
I. I 24E-05 
8.986E-06 
7.184E-06 
5.743E-06 
4.59IE-06 
3.670E-06 
2.934E-06 
2.346E-06 
1.875E-06 
1.499E-06 
1.198E-06 
9.58IE-07 
7.660E-07 
6.123E-07 
4.895E-07 
3.9I3E-07 

A 
run 

8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6. 165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.721E-02 
4.416E-02 
4.131E-02 
3.864E-02 
3.615E-02 
3.38lE-02 
3.1 63E-02 
2.959E-02 
2.768E-02 

2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983£-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.:lllSb-U:l 

1.420E-02 
1.329E-02 
1.243E-02 
1.l63E-02 

1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
6.818E-03 
6.378E-03 
5.966E-03 
5.58\E-03 
5.22IE-OJ 
4.884E-03 
4.569E-03 
4.274E-03 
3.998E-03 
3.740E-03 
3,498E-03 
3.273E-03 
3.06IE-03 
2.864E-03 
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Be Z=4 

Atomic weight - 9.012180E+00 glmo[, nominal density p (glcm3
) - 1.8450E+00 

~.(bamslatom) - J..L(cm2Ig) X 1.4965IE+OI, E(eY) J..L(cm2Ig) - h(e/atom) x 4.66927E+06 

~ edges. Edge energies (keY): 

K I.lI000E-OI L 8.42000E-03 
Relatixistic correction estimate Ire! (H82,315CL) - -1.7882E-03, -6.ooooE-04 e/atom 
Suclear Thomson correction INT - -9.7394E-04 elatom 

E 
keY 

8.251600E-03 
8.377900E-03 
8.411580E-03 
8.462100E-03 
8.588400E-03 

1.069000E-02 
1.1 42761E-02 

1.221612E-02 
I.JU:lYUJt.-U2 

1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E - 02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3. 1 09002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340 198E - 02 
4.63967IE-02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E -02 
6.923942E-02 
7.40169"E-02 

7.91241IE-02 
8.458368E-02 
9.041995E-02 
G (in'iRG".lF-02 

1.033284E-01 
1.087800E-OI 
1.104581 E-O[ 

1.108890E-01 
1.115550E-OI 
:.132:::00E-01 
1.180797E-01 
[.262272E -0 1 
I.349368E-01 
1.442475E-01 
1.542005E-0 1 
1.648404E - 01 
1.762 [44E -0 1 
1.883732E-OI 
2.013709E-OI 

II 
e/atom 

1.55864E+00 
1.50947E+00 
1.45794E+00 
1.50266E+00 
1.53756E+00 

1.58480E+00 
1.60258E+00 
1.62546E+00 
1.65269E+00 
1.68318E+00 
1.71575E+00 
1.74924E+OO 
1.78263E+00 
1.81506E+00 
1.84585E+00 
1.8745 1 E+OO 
1.90068E+OO 
1.92412E+OO 
1.94468E+00 
1.96230E+00 
1.97692E+00 
1.98850E+00 
1.99700E+00 
2.00234E+00 
2.00432E+00 
2.00267E+00 
1.99706E+00 
1.98704E+00 
1.97202E+00 
1.95120E+00 
1.92346E+00 
1.88729E+00 
1.84054E+00 
1.78009E+00 
1.701 24E.+W 
1.59647E+00 

1.45290E+00 
1.24579E+00 
9.1S719E-OI 

2.91953E-01 
- 1.1 0059E+00 
- 2.81 I 38E+00 
-4.79732E+00 
- 2. 70425E+00 
-8.67705E-OI 

7,43908E-OI 
1.85031 E+OO 
2.50334E+00 
2.95829E+00 
3.29619E+00 
3.55465E+00 
3.75464E+00 
3.90990E+00 
4.0300JE+00 

h 
e/atom 

O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
9.7318E-02 
I.0286E-01 

2.1247E-OI 
2.4694E-OI 
2.7870E-Ol 
3.0660E-01 
3.2988E-OI 
3.4820E-Ol 
3.6151E-OI 
3.7006E-OI 
3.7426E-Ol 
3.7463E-01 
3.7173E-01 
3.6615E-Oi 
3.584IE-Ol 
3,4900E-OI 
3.3833E-OI 
3.2677E-OI 
3.146IE-OI 
3.0208E-01 
2.8933E-Ol 
2.7642E-Ol 
2.635IE-Ol 
2.5070E-OI 
2.3807E-Ol 
2.2569E-01 
2.1360E-Ol 
2.0184E-01 
1.9044E-OI 
1.7941 E-O 1 
1.6876E-01 
1.5l:S5IE-01 
1.4865E-Ol 
1.3921E-01 
1.3017E-01 
1.2155);-01 

1.1333E-OI 
1.0728E-OI 
1.0553E-01 

1.0509E-01 
4.0732E+00 
4.0070E+C() 
3.8249E+00 
3.5508E+00 
3.2850E+00 
3.0279£+00 
2.7813E+00 
2.5461 E+OO 
2.3237E+00 
2.1 1 49E+00 
1.9 I 99E+00 

O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
5.J699R+04 
5.592IE+04 

9.2803E+04 
1.0090E+05 

1.0653E+05 
1.0962E+05 
1.1034E+05 
1.0895E+05 
1.058 1 E+05 
1.0 1 32E+05 
9.5856E+04 
8.9757E+04 
8.3316E+04 
7.6767E+04 
7.0294E+04 
6.4030E+04 
5.8066E+04 
5.2462E+04 
4.7249E+04 
4.2439E+04 
3.8024E+04 
3.3983E+04 
3.0305E+04 
2.6970E+04 
2.3959E+04 
2. 1 247E+04 
1.8811E+04 
1.6628E+04 
1.4676E+04 
1.2933E+04 

1.1381E+04 
9.9991E+03 
8.7723E+03 
7.6847E+03 
6.7220E+03 
5.8715£+03 

5.1214E+03 
4.605IE+03 
4.4610E+03 
4.4250E+03 
1.7049E+05 
1.6525E+05 
1.5125E+05 
1.3135E+05 
1.1367E+05 
9.8012E+04 
8.4219E+04 
7.2122E+04 
6.1 572E+04 
S.2422E+04 

4.4519E+04 

a(coh+inc) 
cm2/g 

3.7164E-05 
3.9696E-05 
4.0392E-05 
414'i?F.-O'i 

4.4188E-05 
1.1073E-04 
1,4508E-04 
1.8921E-04 
2.4559E-04 
3.1 727E-04 
4.0794E-04 
5.2203E-04 
6.6485E-04 
8.4272E-04 
1.063IE-03 
1.3348E-03 
1.6680E-03 
2.0745E-03 
2.5680E-03 
3. 1 640E-03 
3.880IE-03 
4.7363E-03 
5.7547E-03 
6.9600E-03 
8.3792E-03 
1.0042E-02 
1.1981E-02 
1.4229E-02 
1.6824E-02 
1.980SE-02 
2.3211E-02 
2.7084E-02 
3.1465E-02 
3.6398E-02 
4.1925E-02 
4.8085E-02 
5.4919E-02 
6.24J.SOE-02 
7.074:1£ 02 

7.9795E-02 
8.7308E-02 
8.9636E-02 

9.0236E-02 
9.1162E-02 
9.348JE-02 
1.0028E-Ol 
1.1175E-01 
1.2402E-01 
1.3710E-01 
1.5097E-01 
1.6560E-OI 
1.8094E-0 1 
; .9695E-OI 
2.1357E-OI 

O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 

O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOOP+OO 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
0.000£+00 
0.000£+00 
O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
~ .661 E+05 
1.6IOE+05 
1,474E+05 
1.280E+05 
I.I07E+05 
9.548E+04 
8.202E+04 
7.024E+04 
5.997E+04 
5.106E+04 
4.336£+04 

nm 

1.503E+02 
1.480E+02 
1.474E+02 
1.465E+0:2 

1.444E+02 
I. 160E+02 

1.085E+02 
1.015E+02 
9.494E+01 
8.881E+OI 
8.308E+01 
7.772E+OI 
7.270E+01 
6.80IE+Ol 
6.362E+OI 
5.95IE+OI 
5.567E+0[ 
5.208E+OI 
4.872E+OI 
4.557E+OI 
4.263E+OI 
3.988E+OI 
3.73IE+OI 
3.490E+01 

3.264E+Ol 
3.054E+01 
2.857E+Ol 
2.672E+Ol 
2.5ooE+01 
2.33SE+Ol 

2.187E+Ol 
2.046E+01 
1.914E+Ol 
1.791£+01 
1.675E+01 
1.567E+Ol 

1.466E+01 
1.371E+01 
1.283E+Oi 

1.200£+01 
I.140E+Ol 
1.122£+01 
1.118£+01 
I.IIIE+OI 
1.095E+OI 
1.050E+Ol 
9.822E+00 
9.188E+00 
8.595E+00 
8.040E+00 
7.52IE+OO 
7.036E+00 
6.582E+00 
6. 1 57E+00 
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100 C. T. CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E 0.001-0.010 keY to E = 400-1000 keY Continued. 

E 
keY 

2.152655E-01 
2.301 188E-01 
2.4'9970E-Ol 

2.629708E-01 
2.81 1158E-01 
3.005128E-Ol 
3.212482E-OJ 
3.434143E-OI· 
3.671099E-OI 
3.924405E-OI 
4.195189E-0I 
4.484657E-01 
4.794098E-01 
5.124891E-Ol 
5.478508E-Ol 
5.856525]3-01 

6.260625E-Ol 
6.692609E-OI 
7.154399E-01 
7.648052E-0I 
8. 175768E-0I 
8.739896E-01 
9.342948E - 0 I 
9.987612E-Ol 
1.067676E+OO 
I. 141345E+00 
1.220098E+OO 
1.304285E+OO 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+OO 
1.946430E+00 
2.080733E+OO 
2.224304E+00 
2.377781 E+OO 
2 . .:'!411548E+OO 

2.7 1 7235E+00 
2.904724E+00 
3. 105 150E+00 
3.319406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.334821 bOO 
4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.05 145JC't'OO 

6.469004E+00 
6.915365E+00 
7.392525E+CO 
7.902609E+00 
8. 447890E+00 
9.03079-+E+00 
9.653919E+00 
1.032004E+Ol 
1.103212E+OI 
I. 1 7933-+E+0 1 
1.260708E+Ol 
1.347697E+0 1 
1.440688E+0 I 
1.540095E+O 1 

II 
e/atom 

4.12212E+OO 
4. 19162E+OO 
4.24215:iE+OO 

4.27928E+OO 
4.30376E+OO 
4.31861E+00 
4.32576E+oo 
4.32684E+OO 
4.32314E+OO 
4.31578E+OO 
4.30567E+OO 
4.29356E+OO 
4.28005E+OO 
4.26557E+OO 
4.25050E+OO 
4.235176TOO 

4.2l985E+OO 
4.20476E+00 
4.19008E+OO 
4. 17592E+00 
4. 1624OE+OO 
4.14957E+OO 
4. 13749E+OO 
4. 12618E+oo 
4.1 1586E+OO 
4.10588E+OO 
4.09645E+OO 
4.08767E+OO 
4.07955E+00 
4.07207E+OO 
4.06521 E+OO 
4.05894E+00 
4.053·24E+00 
4.04805E+00 
4.04336E+00 
4.03909E+00 
4.03518E+00 
4.031 (52E+OO 

4.02839E+00 
4.0255IE+00 
4.02306E+00 
4.02063E+00 
4.01 844E+00 
4.0 1 646E+00 
4.01 468E+00 
4.01308E+00 
4.01 1 65E+00 
4.0 1037E+00 
4.00923E+00 
4.00820E+00 
4.00729I:TOO 

4.00647E+00 
4.00574E+00 
4.00510E+00 
4.00452E+00 
4.0040 I E+OO 
4.00356E+00 
4.003 16E+00 
4.00280E+00 
4.00248E+00 
4.00219E+00 
4.00 1 94E+00 
4.00 i 7t E+oo 
4.0015IE+00 
4.00 I :,4E+0') 

12 
elatom 

1.7389E+00 
1.5715E+00 
1.4173E+OO 
1.2758E+00 
1.1464E+00 
1.0285E+00 
9.2117E-OI 
8.2386E-Ol 
7.3579E-Ol 
6.5626E-Ol 
5.8459E-Ol 
5.201 IE-OI 
4.6212E-01 
4.1004E-Ol 
3.6339E-Ol 
3.21686-01 

2.8447E-Ol 
2.5134E-01 
2.2187E-Ol 
1.9572E-01 
1.7254E-01 
1.5201E-Ol 
1.3385E-01 
1.l782E-01 
1.0297E-OI 
8.9977E-02 
7.8625E-02 
6.8705E-02 
6.0037E-02 
5.2463E-02 
4.5844E-02 
4.0060E-02 
3.5006E-02 
3.0589E-02 
2.6730E-02 
2.3204E-02 
2.0139E-02 
1.7480E-02 

1.5171E-02 
1.3168E-02 
1.1 388E-02 
9.815IE-03 
8.4596E-03 
7.2914E-CJ3 
6.2835E-03 
5.4148E-03 
4.6662E-03 
4.021IE-03 
3.4651E-03 
2.986IE-03 
2.57J2I: OJ 

2.2175E-03 
1.9109E-03 
1.6467E-03 
1.4191 E-03 
I.2229E-03 
1.0525E-03 
9.0177E-04 
7.7264E-04 
6.6200E-04 
5.6721 E-04 
4.8599E-04 
4. 1 640E-04 
3.5677E-04 
:<.0569E-04 

J. Phys Ch",m_ RM. Data, VnL ?4, Nn. 1, HlQ5 

3.7718E+04 
3.1 887E+04 
2.6902E+04 

2.2654E+04 
1.9042E+04 
1.5980E+04 
1.3389E+04 
I. 1202E+04 
9.3585E+03 
7.8082E+03 
6.5065E+03 
5.4152E+03 
4.5oo8E+03 
3.7359E+03 
3.0971E+03 
2 . .564761-03 

2.1216E+03 
1.7535E+03 
1.448IE+03 
I. 1 949E+03 
9.8537E+02 
8. 121OE+02 
6.6896E+02 
5.5081E+02 
4.5031E+02 
3.6810E+02 
3.0090E+02 
2.4596E+02 
2.0 1 06E+02 
1.6435E+02 
1.3435E+02 
1.0982E+02 
8.9769E+Ol 
7.3380E+Ol 
5.9983E+Ol 
4.87 I OE+OI 
3.9548E+OI 
3.21IOE+Ol 

2.6070E+Ol 
2.1 1 67E+0 1 
1.7124E+01 
1.3806E+01 
1.1132E+01 
8.9752E+00 
7.2353E+00 
5.8325E+00 
4.7018E+00 
3.7902E+00 
3.0554E+00 
2.4630E+00 
1.9855I:+OO 

1.6006E+00 
1.2903E+00 
1.0401E+00 
8.3845E-OI 
6.7590E-0\ 
5.4417E-Ol 
4.3616E-Oi 
3.4958E-Ol 
2.8019E-01 
2.2457E-01 
1.8000E-01 
1.4427E-01 
1.1563E-01 
9.2679E-02 

a(coh+inc) 
cm2/g 

2.3073E-OI 
2.4834E-01 
2.6631E-OI 

2.8456E-01 
3.0296E-OI 
3.214OE-01 
3.3977E-OI 
3.5794E-01 
3.7578E-01 
3.9318E-01 
4.1 OOOE-O 1 

4.2612E-01 
4.4I44E-01 
4.5582E-01 
4.6918E-OI 
4.81426-01 

4.9245E-01 
5.0221E-0! 
5.1062E-01 
5.1766E-01 
5.2328E-OI 
5.2746E-Ol 
5.3020E-Ol 
5.3152E-01 
5.3143E-0l 
5.2997E-01 
5.2718E-01 
5.2313E-01 
5.1788E-OI 
5.1152E-01 
5.0412E-Ol 
4.9577E-01 
4.8658E-01 
4.7664E-01 
4.6604E-Ol 
4.549IE-01 
4.4332E-01 
4.3139E-OI 
4.1920E-01 
4.0686E-01 
3.9444E-01 
3.8204E-Ol 
3.6973E-01 
3.5757E-Ol 
3.4563E-OI 
3.3397E-OI 
3.2264E-Ol 
3.1167E-Ol 
3.011IE-01 
2.9098E-OI 
2.8IJOC 01 

2.7209E-Ol 
2.6336E-01 
2.551IE-Ol 
2.4735E-01 
2.4006E-O\ 
2.3323E-01 
2.2687E-01 
2.2094E-OI 
2.1543E-01 
2.1032E-OI 
2.0559E-Ol 
2.0122E-OI 
1.9717E-Ol 
1.9343E-OI 

3.674E+04 
3.106E+04 
2.621E+04 

2.207E+04 
1.855E+04 
1.556E+04 
1.304E+04 
l.oo1E+04 
9.113E+03 
7.603E+03 
6.335E+03 
5.272E+03 
4.381E+03 
3.636E+03 
3.014E+03 
2.4956T03 

2.064E+03 
1.705E+03 
1.408E+03 
I. 1 62E+03 
9.577E+02 
7.89lE+02 
6,498E+02 
5.349E+02 
4.373E+02 
3.575E+02 
2.922E+02 
2.388E+02 
1.952E+02 
1.596E+02 
1.305E+02 
1.066E+02 
8.717E+01 
7.125E+OI 
5.824E+OI 
4.729E+01 
3.838E+01 
3.116E+OI 

2.529E+01 
2.053E+01 
1.66IE+OI 
1.339E+01 
1.079E+01 
8.699E+00 
7.012E+OO 
5.653E+00 
4.557E+00 
3.673E+00 
2.961E+00 
2.387E+OO 
l.n4E-tOO 

1.55 1 E+OO 
1.250E+00 
1.008E+00 
8.126E-01 
6.550E-01 
5.274E-01 
4.226E-01 
3.387E-Ol 
2.714E-01 
2.175E-Ol 
1.743E-Ol 
1.397E-OI 
1.120E-OI 
8.973E-02 

A 
nm 

5. 760E+oo 
5.388E+00 
5.0408+00 
4.715E+00 
4.4IOE+OO 
4. 1 26E+00 
3.859E+OO 
3.610E+OO 
3.377E+00 
3. 1 59E+OO 
2.955E+00 
2.765E+OO 
2.586E+OO 
2.419E+OO 
2.263E+00 
2.1176+00 

1.980E+00 
1.853E+00 
1.733E+00 
1.621E+00 
1.516E+00 
1.419E+OO 
1.327E+OO 
1.24 I E+OO 
L161E+OO 
1.086E+OO 
1.016E+00 
9.506E-Ol 
8.892E-OI 
8.318E-01 
7.78lE-Ol 
7.279E-01 
6.809E-Ol 
6.370E-01 
5.959E-01 
5.574E-01 
5.214E-01 
4.1578E-01 

4.563E-Ol 
4.268E-01 
3.993E-01 
3.735E-0l 
3.494E-01 
3.269E-Ol 
3.058E-Ol 
2.860E-OI 
2.676E-Ol 
2.503E-01 
2.341E-01 
2.190E-OI 
2.049E-OI 

1.917E-01 
1.793E-01 
1.677E-Ol 
1.569E-01 
1.468E-01 
1.373E-01 
['284E-01 
1.201E-01 
1.124E-Ol 
1.051E-Ol 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E 400-1000 keY Continued. 

£ j,I, j,l,K 

keY elatom e/atom cm2/g cm2/g cm2/g nm 

1.759961E+OI 4.00 104E+OO 2.244IE-04 5.9538E-02 1.8677E-01 5.763E-02 7.045E-02 

1.881398E+O I 4.00092E+OO 1.9228E-04 4.7720E-02 1.8379E-01 4.619E-02 6.590E-02 

2.Q11215E+Ol 4.0008IE+OO 1.6475E-04 3.8248E-02 1.8102E-0) 3.70IE-02 6.165E-02 

2. 1 49988E+O 1 4.00072E+OO 1.4116E-04 3.0656E-02 1.7844E-01 2.966E-02 5.767E-02 

2.298338E+01 4.00063E+OO 1.2094E-04 2.4571E-02 1.7602E-OI 2.377E-02 5.395E-02 

2.456923E+01 4.00056E+OO 1.0363E-04 1.9694E-02 1.7373E-Ol 1.905E-02 5.046E-02 

2.626450E+O 1 4.00049E+OO 8.8788E-05 1.5785E-02 1.7157E-Ol 1.527E-02 4.721E-02 

2.807676E+O 1 4.00043E+00 7.594OE-05 1.2629E-02 1.6951E-OI 1.221E-02 4.416E-02 

3.001405E+01 4.00038E+00 6.4915E-05 1.0099E-02 1.6752E-Ol 9.764E-03 4.13IE-C:"! 

3.208502E+O I 4.00034E+OO 5.5490E-05 8.0753E-03 1.6561E-01 7.806E-03 3.864E-02 

3.429889E+OI 4.00030E+OO 4.7433E-05 6.4573E-03 1.6374E-01 6.24OE-03 3.615E-02 

3.666551 E+O 1 4.00026E+OO 4.0546E-05 5.1635E-03 1.6192E-OI 4.989E-03 3.38IE-02 
3.9195>13E+01 >1.00023E+OO 3.1660E-05 4.12S9E-03 1.6011E-Ol 3.98SE-03 3.163E-02 
4. 1 89992E+O I 4.00020E+00 2.9628E-05 3.3011E-03 1.5833E-01 3.188E-03 2.959E-02 

4.479101E+01 4.000 18E+OO 2.5326E-05 2.64OIE-03 1.5654E-Ol 2.549E-03 2.768E-02 
4. 788 I 59E+O I 4.000 16E+OO 2. 1649E-05 2.1112E-03 1.5475E-OI 2.038E-03 2.589E-02 

5.1 1 8542E+0 1 4.000 14E+OO 1.8512E-05 1.6887E-03 1.5295E-Ol 1.629E-03 2.422E-02 
5.47172IE+01 4.000 12E+OO 1.5845E-05 1.3522E-03 1.5113E-0I 1.304E-03 2.266E-02 
5.849270E+OI 4.00011 E+OO 1.3563E-05 1.0827E-03 1.4928E-Ol 1.044E-03 2.120E-02 
6.252870E+0 1 4.00009E+OO 1.I61OE-05 8.6693E-04 1.4741E-0I 8.36OE-04 1.983E-02 
6.684318E+O 1 4.00008E+OO 9.9374E-06 6.9417E-04 1.4550E-OI 6.692E-04 1.855E-02 
7. 145536E+O I 4.00007E+OO 8.506IE-06 5.5584E-04 1.4357E-01 5.358E-04 1.735E-02 
7.638578E+01 4.00006E+OO 7.28IOE-06 4.4507E-04 1.4159E-Ol 4.289E-04 1.623E-02 
8. 1 6564OE+0 1 4.00006E+00 6.2323E-06 3.5638E-04 1.3958E-Ol 3.434E-04 1.518E-02 
8.729069E+O I 4.00005E+OO 5.3347E-06 2.8536E-04 1.3753E-Ol 2.749E-04 1.420E-02 
9.331374E+OI 4.00004E+00 4.5664E-06 2.2849E-04 1.3544E-OJ 2.20IE-04 1.329E-02 
9.975239E+01 4.00004E+00 3.9087E-06 1.8296E-04 1.3332E-01 1.762E-04 1.243E-02 
1.066353E+02 4.00003E+00 3.3457E-06 1.4650E-04 1.3116E-0I 1.4\oE-04 1.1 63E-02 
1.13993IE+02 4.00003E+00 2.8639E-06 1.173IE-04 1.2896E-01 1.129E-04 1.088E-02 
1.218587E+02 4.00003E+00 2.4514E-06 9.393IE-05 1.2674E-01 9.038E-05 1.017E-02 
I.JU:lObYb+U:l 4.UUOO2b+UO 2.()l)l:!4E-06 7.5214E-05 1.244SE-01 7.235E-05 9.518E-03 
1.392553E+02 4.00002E+00 1.7962E-06 6.0226E-05 1.2220E-OI 5.792E-05 8.903E-03 
1.488640E+02 4.00002E+00 1.5375E-06 4.8225E-05 1.1989E-01 4.637E-05 8.329E-03 
1.591356E+02 4.00002E+OO 1.316IE-06 3.8615E-05 1.1756E-01 3.712E-05 7.79IE-03 
1.701150E+02 4.00001 E+OO 1.126SE-06 3.0920E-OS 1.1S22E-OI 2.9121: 05 7.28SI: 03 
1.818539E+02 4.0000 1 E+oo 9.6428E-07 2.4759E-05 1.1 286E-01 2.379E-05 6.818E-03 
1.944018E+02 4.0000 1 E+OO 8.254IE-07 1.9825E-05 1.I048E-01 1.905E-05 6.378E-03 
2.078156E+02 4.0000 1 E+OO 7.0654E-07 1.5875E-05 1.0810E-OI 1.525E-05 5.966E...,03 
2.221548E+02 4.0000 1 E+OO 6.0479E-07 1.2712E-05 1.0571E-01 1.221E-05 5.581E-03 
2.374835E+02 4.00001 E+OO 5. 1770E-07 1.0179E-05 1.0332E-01 9.77IE-06 5.22IE-03 
2.538699E+02 4.0000 I E+oo 4.4314E-07 8.t504E-06 1.0093E-OI 7.823E-06 4.884E-03 
2.7 1 3869E+02 4.0000 1 E+OO 3.7933E-07 6.5264E-06 9.8543E-02 6.262E-06 4.569E-03 
2.901 126E+02 4.00000E+00 3.2470E-07 5.2259E-06 9.6164E-02 5.013E-06 4.274E-03 
3. 10 1 304E+02 4.00000E+00 2.7794E-07 4. 1846E-06 9.3795E-02 4.013E-06 3.998E-03 
3.J 1 5294E+02 4.00000E+00 2.3792E-07 3.3508E-06 9.1439E-02 3.213E-06 3.740E-03 
3.544049E+02 4.00000E+00 2.0366E-07 2.6832E-06 8.9098E-02 2.572E-06 3.498E-03 
3.788588E+02 4.00000E+00 1.7433E-07 2. 1 485E-06 8.6776E-02 2.059E-06 3.273E-03 
4.050001 E+02 4 ()()()()()F+OO 14<1?lF-07 1.7?CldF-Oh &i147d!;-02 1.64~E-06 3.06IE-O.3 

4.329451 E+02 4.00000E+00 1.2774E-07 1.3776E-06 8.2195E-02 1.320E-06 2.864E-03 
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B Z=5 

Atomic weight - 1.081000E+OI glmoi. nominal density p (glcm3
) - 2.3400E+OO 

J.La(barnsiatom) - \J.(cm2/g) X 1.79504E+OI. E(eY) /J.{cm2/g) - !l(e/atom) X 3.89272E+06 

3 edges. Edge energies (keY): 

K 1.88000E-01 L 1.34700E-02 L II 4.70000E-03 

, ,Relativistic correction estimate freJ (H82,3/5CL) - -2.8487E-03, -1.2000E-03 e/atom 
Nuclear Thomson correction 1m: - -1.2687E -03 e/atom 

E /1 h J.L a(coh+inc) J.LK "-
keY elatom e/atom cm1/g cm2/g cm2/g nm 

4.606000E-03 8.03768E-Ol O.OOOOE+OO O.OOOOE+OO 6. 1552E-05 O.OOOE+OO 2.692E+02 
4.676500E-03 3.03582E-Ol O.OOOOE+OO O.OOOOE+OO 6.5531E-05 O.OOOE+OO 2.65 1 E+02 
4.695300E-03 -2.92582E-Ol O.OOOOE+OO O.OOOOE+OO 6.6621E-05 O.OOOE+OO 2.641E+02 
4.723500E-03 3.23113E-Ol l.l 721 E+OO 9.659 1 E+05 6.828IE-05 O.oooE+OO 2.625E+02 
4.794000E-03 8.61328E-01 1.1 548E+00 9.3769E+05 7.2554E-05 O.oooE+OO 2.586E+02 
1.069000E-02 2.36087E+00 6.3908E-01 2.3272E+05 1.3920E-03 O.oooE+OO 1.160E+02 
1.142761 E -02 2.37363E+OO 6.0622E-01 2.0650E+05 1.7295E-03 O.oooE+OO 1.085E+02 
1.221612E-02 2.37133E+OO 5.7327E-01 1.8267E+05 2.1398E-03 O.oooE+oo 1.015E+02 
1.305903E-02 2.33137E+OO S.4038E-01 1.6108E+05 2.6362E-03 O.OOOE+OO 9.494E+Ol 
1.320060E -02 2.31282E+OO 5.3508E-Ol 1.5779E+05 2.725SE-03 O.oooE+OO 9.392E+OI 
1.340265E-02 2.25I09E+OO 5.2763E-OI 1.5325E+05 2.8559E-03 O.OOOE+OO 9.251E+01 
1.345653E-02 2. I 8102E+OO 5.2567E-Ol 1.5207E+05 2.8913E-03 O.OOOE+OO 9.214E+Ol 
1.3.:5373lE-Q2 2.24636E+OO 6 . .5844E-OJ 1.8934E+O:5 :l.9448b-UJ U.UUUb+W Y.159b+OI 
1.373940E -02 2.30 171E+OO 6.5819E-OI 1.8648E+05 3.0811E-03 O.OOOE+OO 9.024E+OI 
1.396010E-02 2.32499E+00 6.5834E-OI 1.8358E+05 3.2340E-03 O.OOOE+OO 8.881E+Ol 
1.492335E-02 2.36971 E+OO 6.6435E-01 1.7329E+05 3.9507E-03 O.OOOE+OO 8.308E+OI 
1.595306E-02 2.40102E+OO 6.7606E-OI 1.6497E+05 4.806IE-03 O.oooE+OO 7.772E+OI 
1.705382E-02 2.43266E+OO 6.8985E-OI 1.5746E+05 5.8225E-03 O.oooE+OO 7.270E+OI 
1.823053E-02 2. 46722E+OO 7.0420E-OI 1.5037E+05 7.0249E-03 O.oooE+OO 6.80IE+01 
1.948844E-02 2.50542E+00 7.1767E-OI 1.4335E+05 8.4409E-03 O.oooE+OO 6.362E+OI 
2.083314E -02 2.54708E+00 7.2892E-Ol 1.3620E+05 1.010IE-02 0.000£+00 5.95IE+Ol 
2.227063E-02 2.59 I 54E+00 7.37ooE-01 1.2882E+05 1.2039E-02 O.oooE+OO 5.567E+OI 
2.380730E-02 2.63793E+00 7.4132E-OI 1.2121E+05 1.4291E-02 O.oooE+OO 5.208E+01 
2.545OO1E-02 2.68534E+00 7.4153E-OI I. 1 342E+05 1.6897E-02 O.OOOE+OO 4.872E+01 
2. 720606E -02 2.73282E+00 7.3754E-Ol 1.0553E+05 1.9899E-02 O.oooE+OO 4.557E+01 
2.908327E-02 2.779.32E.,.OO 7.2948E-OI 9.7639E.,.04 2.3342E-02 O.OOOE+OO 4.263E+Ol 
3.109002E-02 2.82470E+OO 7.1 764E-01 8.9854E+04 2.7273E-02 O.OOOE+OO 3.988E+OI 
3.323523E-02 2.86772E+00 7.024IE-OI 8.2270E+04 3. 1 743E-02 O.OOOE+OO 3.731E+OI 
3.552846E -02 2.90809E+00 6.8424E-01 7.4970E+04 3.6803E-02 O.OOOE+OO 3.490E+Ol 
3.797993E-02 2.94544E+00 6.6364E-OI 6.80 19E+04 4.2507E-02 O.OOOE+OO 3.264E+0\ 
4.060054E-02 2.97932E+00 6.4107E-OI 6. 1464E+04 4.8907E-02 O.OOOE+OO 3.054E+OI 
4.340198E-02 3.00989E+00 6.1699E-OI 5.5338E+04 5.6058E-02 O.OOOE+OO 2.857E+OI 
4,639671 E-02 3.03686E+00 5.9184E-01 4.9655E+04 6.4014E-02 O.OOOE+OO 2.672E+OI 
4.959809E-02 3.06015E+00 5.6597E-Ol 4.442IE+04 7.2827E-02 O.oooE+OO 2.500E+OI 
5.302035E-02 3.07973E+00 5.3974E-OI 3.9627E+04 8.2546E-02 O.oooE+OO 2.338E+OI 
5.667876E-02 3.09557E+00 5.1332E-OI 3.5255E+04 9.3218E-02 Q.OOOE+oo 2.187E+01 
6.05 8959E - 02 3.10748E+00 4.8680E-Ol 3. 1276E+04 1.0489E-OI O.oooE+OO 2.046E+01 
6.477028E -02 3.11523E+00 4.6045E-OI 2.7673E+04 1.1759E-OI O.oooE+OO 1.914E+OI 
6.923942E-02 3.1 1 858E+00 4.3449E-Ol 2.4428E+04 \.3135E-OI O.oooE+OO 1.79 IE+O 1 
7.401695E-02 3.1 1 726E+00 4.09IOE-OI 2.1515E+04 1.4620E-OI O.oooE+OO 1.675E+01 
7,91241IE-02 3.1109IE+00 3.844OE-01 1.8912E+04 1.6216E-01 O.OOOE+OO 1.567E+01 
8,458368E-02 3.09899E+00 3.6052E-01 1.6592E+04 1.7922E-OI O.OOOE+OO 1. 466E+01 
9.041995E-02 3.08080E+00 3.3727E-OI 1.4520E+04 1.9739E-01 O.OOOE+OO 1.371E+OI 
9.665893E-02 3.05508E+00 3.146IE-OI 1.2670E+04 2.1664E-01 O.OOOE+OO 1.283E+01 
1,Q33284E-OI 3.02038E+00 2.9304E-OI 1.1040E+04 2.3696E-OI O.OOOE+OO 1.200E+OI 
1. 1 0-1.58 1 E - 0 1 2.97471 E+OO 2.7258E-OI 9.6060E+03 2.5830E-OI O.OOOE+OO 1.122E+Ol 
1,180797E-01 2.91504E+OO 2.5321E~01 8.3475E+03 2.8061E-OI O.OOOE+OO 1.050E+01 
1.262212E-U: l.hjo 15E+OQ 2.,34':121::.-01 7.Z44SE+U3 3.0382E-Ol O.OOOE+OQ 9.82,ZE+OO 
1.349368E-OI 2.7.3225E+00 2.1770E-OI 6.2804E+03 3.2785E-01 O.OOOE+OO 9. 188E+00 
lA42475E-01 2.58847E+00 2.0152E-01 5.4383E+03 3.5262E-01 O.OOOE+OO 8.595E+00 
1.5-1.2005E-O: 2.37982E+00 i.8634E-Ol 4.704IE+03 3.780IE-01 O.OOOE+OO 8.040E+00 
1.648404E-Ol 2.04643E+00 ; .72 !3E-OI 4.0649E+03 4.0392E-OI O.OOOE+OO 7.52 1 E+OO 
1.7621-+4E-Ol 1.38697E+00 :.5886E-01 3.5093E+03 4.3022E-OI O.OOOE+OO 7.036E+00 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 105 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.842400E-Ot 
1.870600E - 0 I 
1.878120E-OI 
1.883732E-Ot 
1.889400E-OI 
1.9 I 7600E-O 1 
2.013709E-OI 
2.152655E-Ot 
2.301188E-OI 
2.459970E-OI 
2.629708E-OI 
2.811IS8E-0l 
3.005128E-OI 
3.212482E-OI 
3.4341 43E-OI 
3.671099E-OI 
3.924405E-01 
4.195189E-OI 
4.484657E-OI 
4.79409SE-Ol 
5.12489IE-OI 
5.47850SE-OI 
5.856525E-01 
6.260625E-OI 
6.692609E-OI 
7.154399E-01 
7.648052E-OI 
8.175768E-OI 
8.739896E-01 
9 .342948E - 01 

9.987612E-0l 
1.067676E+00 
1.141345E+00 
1_22(')()QgF+OO 

1.304285E+00 
1.394281 E+oo 

1.490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+OO 
2.080733E+OO 
2.224J04['"f"00 

2.377781 E+OO 
2.541848E+OO 
2.7 I 7235E+00 
2.904724E+OO 
3.IOSI50E+00 
~.319406E+OO 

3.548445E+OO 
3.793288E+OO 
4.055024E+OO 
-U34821 E+OO 
4.6~3924E+OO 

4.953664E+OO 
5.2954<07E+00 

S.660855E+OO 
6.05 I 453E+OO 

6.469004E+OO 
6.9 I 5365E+OO 
7.:W2525E+00 
7.902609E+00 
8.447890E+OO 
9.030794E+OO 
9.653919E+OO 

JI 
e!atom 

1.47973E-01 
-1.46533E+00 
-3.39747E+00 
-2.5372IE+OO 
- 1.39355E+OO 

3.64335E -0 1 
2.0570SE+OO 
3.05311 E+OO 
3.66377E+00 
4.09461 E+oo 
4.41 524E+OO 
4.65896E+OO 
4.84566E+OO 
4.98856E+00 
5.09713E+OO 
S.17848E+00 
5.23814E+00 
5.28048E+OO 
5.30900E+OO 
5.32654E+OO 
5.33541E+OO 
5.33746E+00 
5.33457E+OO 
5.32733E+OO 
5.3 I 709E+OO 
5.30466E+00 
5.29073E+00 
5.27579E+00 
5. 26025E+00 
~.24449E+OO 

S.22885E+00 
5.2 1 494E+OO 
5.1996IE+OO 
.:; I R4c\2F+OO 

5. 1 6952E+00 
5.1 5544E+OO 

5.14217E+00 
5. I 2975E+OO 
5.1182IE+00 

S.10752E+OO 
5.09766E+OO 
S.08860E+OO 
5.08029E-rOO 

5.07270E+OO 
S.06577E+00 
S.05947E+OO 
S.OS375E+OO 
5.04875E+OO 
S.04408E+OO 
5.03978E+OO 
5.03582E+OO 
5.03219E+OO 
5.02888E+OO 
5.02S88E+OO 
5.02316E+OO 
5.02071 C"f"OO 

5.01850E+OO 
5.01 652E+OO 
5.0 I 474E+OO 
5.0;314E+OO 
5.0 t I 72E+oo 
5.0 lO44E+OO 
5.00930E+OO 
5.00828E+OO 
5.00737E+OO 

h 
e/atom 

1.5049E-01 
1.4773E-0l 
1.4701E-01 
3.9624E+00 
3.9498E+OO 
3.8885E+OO 
3.6926E+00 
3.4372E+00 
3.1 8 15E+00 
2.9293E+00 
2.684OE+00 
2.4491E+00 
2.2270E+00 
2.0 I 89E+00 
I.8254E+00 
1.6466E+00 
1.482IE+OO 
1.3316E+00 
I. I 942E+00 
1.0694E+00 
9.5617E-Ol 
8.5376E-01 
7.6132E-OI 
6.7805E-01 
6.0317E-OI 
5.3594E-Ol 
4.7567E-01 
4.2165E-0l 
3.7337E-Ol 
3.3033E-OI 

2.9207E-Ol 
2.5600E-01 
2.2436E-01 
IQM?F-OI 

1.7231E-Ol 
1.5101E-01 
1.3235E-Ol 
1.I599E-Ol 
1.0165E-01 
8.9083E-02 
7.8072E-02 

6.842IE-02 
5.9964E-02 

5.2552E-02 
4.6056E-02 
4.0363E-02 
3.5374E-02 
3.0872E-02 
2.6837E-02 
2.3320E-02 
2.0l64E-02 
1.7435E-02 
1.5075E-02 
1.3035E-02 
1.127IE-02 
9.745."\[ 0."\ 

8.4264E-03 
7.2860E-03 
6.2986E-0,1, 
5.4448E-03 
4.7067E-03 
4.0687E-0] 

~.5172E-03 

3.0360E-OJ 
2.607[)E-G:\ 

3.1797E+03 
3.0743E+03 
3.0470E+03 
8. I 883E+04 
8.1 378E+04 
7.8936E+04 
7. 1 382E+04 
6.2155E+04 
5.3819E+04 
4.6354E+04 
3.973IE+04 
3.3914E+04 
2.8848E+04 
2.4464E+04 
2.0692E+04 
1.7460E+04 
1.4702E+04 
1.2356E+04 
1.0366E+04 
8.6832E+03 
7.2628E+03 
6.0663E+03 
5.0604E+03 
4.2160E+03 
3.5083E+03 
2.9161E+03 
2.421IE+03 
2.oo76E+03 
1.6630E+03 
1.3763E+03 

1.1384E+03 
9.3338E+02 
7.6520E+02 
h nc\?F-I-O? 

5. 1428E+02 
4.2 I 62E+02 
3.4565E+02 
2.8337E+02 
2.323IE+02 
1.9045E+02 
1.5614E+02 

l.2801E+02 
I.0494E"f"02 

8.6034E+OI 
7.0532E+Ol 
5.7824E+OI 
4.7406E+OI 
3.8702E+01 
3.1473E+OI 
2.5583E+Ol 
2.0693E+01 
1.6737E+OI 
1 .3538E+0 I 
1.0950E+01 
8.8568E+OO 
7.1638C+00 

5.7945E+00 
4.6868E+00 

3.7902E+00 
~.06-l9E+00 

2.-l785E+OO 
2.0042E+OO 

1.6:07E+OO 
1.3087E+OO 
1.0512E+O() 

<T(coh+inc) 
cm2/g 

4.4792E-Ol 
4.5397E-01 
4.5557E-OI 
4.5676E-OI 
4.5796E-OI 
4.6387E-OI 
4.834IE-OJ 
5.1000E-01 
5.3639E-OI 
5.624IE-01 
5.8789E-01 
6.1267E-Ol 
6.3658E-01 
6.5948E-OI 
6.8119E-OI 
7.0158E-OI 
7.205lE-OI 
7.3785E-Ol 
7.5350E-Ol 
7.6735E-Ol 
7.7932E-Ol 
7.8935E-01 
7.9738E-OI 
8.0339E-01 
8.0735E-OI 
8.0927E-OI 
8.0917E-OI 
8.0709E-01 

8.0308E-OI 
7.9720E-OI 

7.8954E-01 
7.8020E-01 
7.6926E-01 
7 'ihRhF-OI 

7.4311E-Ol 
7.2814E-OI 
7.1208E-OI 
6.9S07E-OI 
6.7725E-01 

6.5876E-01 
6.3972E-OI 
6.2029E-OI 
6.0057E-OI 

5.8070E-OI 
5.6080E-OI 
5.4097E-OI 
5.213IE-01 
5.0193E-OI 
4.829IE-OI 

4.6432E-OI 
4.4623E-OI 
4.2870E-OI 
4.1178E-01 
3.9551 E-01 
.l7992E-01 
3.6503C 01 

3.5086E-Ol 
3.3742E-OI 
.1.2471 E-OI 
3.1272E-Ol 
3.0145E-01 
2.9088E-01 
2.8098E-01 
2.7J7SE-OI 
2.63 \4E-Ol 

O.OOOEtOO 
O.OOOE+oo 
O.OOOE+OO 
7.886E+04 
7.837E+04 
7.603E+04 
6.877E+04 
5.991E+04 
5. 1 89E+04 
4. 469E+04 
3.83IE+04 
3.271E+04 
2.783E+04 
2.360E+04 
1.996E+04 
1.684E+04 
1.418E+04 
I. 1 92E+04 
9.998E+03 
8.374E+03 
7.oo3E+03 
5.848E+03 
4.878E+03 
4.063E+03 
3.380E+03 
2.809E+03 
2.331E+03 
1.932E+03 
1.600E+03 
1.324E+03 

1.095£+03 
8.973E+02 
7.356E+02 
h fl?9F+0? 

4.942E+02 
4.051E+02 
3.32IE+02 
2.722E+02 
2.23 1 E+02 
1.829E+02 
1.499E+02 
1.229E+02 
I.OO8E"f"02 

8.259E+OI 
6.770E+OI 
5.549E+01 
4.549E+01 
3.714E+OI 
3.020E+Ol 
2.455£+0] 

1.985E+OI 
1.605E+OI 
1.298E+01 
1.050E+01 
8.491E+00 
6.866C-rOO 

5.553E+00 
4.490E+00 

3.63 I E+OO 
2.937E+00 
2 .. n5£+00 
1.921 E+OO 

1.553E+00 
1.254E+00 
1.OO7E+OO 

A 
om 

6.729E+OO 
6.628E+OO 
6.602E+00 
6.582E+00 
6.562E+OO 
6.466E+OO 
6. I 57E+00 
5.760E+00 
5.388E+OO 
5.04OE+OO 
4.715E+00 
4.410E+00 
4. 1 26E+OO 
3.859E+00 
3.6IOE+00 
3.377E+00 
3. 1 59E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.419E+OO 
2.263E+00 
2.117E+00 
1.980E+OO 
1.853E+00 
1.733E+00 
1.621E+00 
1.516E+00 
J.4!9E+00 
1.327E+OO 

1.241E+00 
1.161EtOO 
1.086E+00 
IOlhF-I-OO 

9.506E-Ol 
8.892E-O! 
8.318E-OI 
7.78IE-01 
7.279E-01 

6.809E-Ol 
6.370E-OI 
5.959E-01 
J.574E-Ol 

5.214E-Ol 
4.878E-01 
4.563E-01 
4.268E-OI 
3.993E-OI 
3.735E-OI 
3,494E-Ol 

3.269E-01 
3.058E-01 
2.860E-OI 
2.676E-OI 
2.503E-01 
2.341E -01 

2.190E-OI 
2.049E-OI 
1.917E-OI 
1.793E-01 
1.677E-01 
1.569E-OI 
; .468E-OI 
I.373E-OI 
~ .:..'.l:\4E-Ol 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.00 1-0.0 1 0 Ice V to E = 400-1000 Ice V - Continued. 

E 
lceV 

1.032004E+O 1 
I. 1032 1 2E+OI 
I. 1 79334E+O 1 
1.260708E+0 I 

. L}47697E+Ol 
1.440688E+OI 
1.540095E-H>1 
1.646362E+O I 
1.759961 E+O I 
1.881398E+O I 
2.011215E+Ol 
2.1 49988E+O 1 
2.298338E+0 1 
2.456923E+O 1 
2.626450E+O 1 
2.807676E+O 1 
3.001405E+OI 
3.208502E+O I 
3.429889E+Ol 
3.666551 13-t-O 1 

3.9 I 9543E+O I 
4. 1 89992E+O 1 
4.47910 1 E+O I 
4.788 1 59E+O 1 
5.1 I 8542E+O I 
5.47 172 lE+O I 
5 .849270E+0 1 
6.252870E+O 1 
6.6843 1 8E+O 1 
7 . 1 45536E+0 I 
7.638578E+Ol 
8. I 65640E+O 1 
8.729069E+OI 
9.33l374E+Ol 
9.975239E+Ol 
l.066353E+02 
l.l3993lE+02 
1.218587E+02 
1.302669E+02 
l.392553E+02 
l.488640E+02 
l.59l356E+02 
1.701 159E+02 
l.818539E+02 
1.9440 1 8E+02 
2.078156C-t-02 

2.221548E+02 
2.374835E+02 
2.538699E+02 
2.713869E+02 
2.901 1 26E+02 
3.101304E+02 
3.315294E+02 
3.544049E+02 
3.788588E+02 
.+.05000 1 E+02 
.+.329451 E+02 

I, 
e/atom 

5.00654E+OO 
5.0058 1 E+OO 
5.00516E+OO 
5.00457E+OO 
5.00405E+OO 
5.00359E+OO 
5.00318E+OO 
5.00282E+OO 
5.00249E+OO 
5.00220E+OO 
5.001 95E+OO 
5.00l72E+OO 
5.00 1 52E+OO 
5.001 35E+OO 
5.00119E+00 
5.00105E+00 
5.00093E+00 
5.00082E+00 
5.00072E+00 
5.00064I3-t-OO 

5.00056E+00 
5.00049E+OO 
5.00044E+OO 
5.00038E+OO 
5.00034E+OO 
5.00030E+00 
5.00026E+00 
5.00023E+OO 
5.00020E+00 
5.00018E+00 
5.000 I 6E+00 
5.OOOl4E+00 
5.000 1 2E+00 
5.OOOllE+OO 
5.00009E+00 
5.OOOO8E+OO 
5.00007E+OO 
5.00006E+OO 
5.00006E+OO 
5.OOOO5E+OO 
5.OOOO4E+OO 
5.OOOO4E+OO 
5.00003E+OO 
5.OOOO3E+OO 
5.OOOO3E+OO 
5.000021:-t-OO 

5.00002E+OO 
5.00002E+OO 
5.00002E+OO 
5.00001E+OO 
5.0000IE+OO 
5.00001E+OO 
5.0000IE+OO 
5.0000lE+OO 
5.0000IE+OO 
5.0000IE+OO 
5.0000lE+OO 

h 
elatom 

2.2386E-03 
1.9223E-03 
1.6507E-03 
1.41 74E-03 
1.217IE-03 
I.045IE-03 
8.9746E-04 
7.7065E-04 
6.6175E-04 
5.6825E-04 
4.8795E-04 
4.l900E-04 
3.5980E-04 
3.0896E-04 
2.6530E-04 
2.2730E-04 
l.9460E-04 
1.6660E-04 
1.4263E-04 
1.221lI3 04 

1.0455E-04 
8.9505E-05 
7.6628E-05 
6.5604E-05 
5.6166E-05 
4.8086E-05 
4.1l69E-05 
3.5246E-05 
3.0176E-05 
2.5835E-05 
2.2ll8E-05 
l.8973E-05 
1.6348E-05 
1.4085E-05 
1.2136E-05 
1.0456E-05 
9.0092E-06 
7.7624E-06 
6.688IE-06 
5.7625E-06 
4.9650E-06 
4.2779E-06 
3.6858E-06 
3.1757E-06 
2.7362E-06 
2.357513··06 

2.0313E-06 
1.7502E-06 
1.5079E-06 
1.2993E-06 
1.1 !94E-06 
9.6452E-07 
8.3104E-07 
7.1603E-07 
6.1693E-07 
5.3155E-07 
4.5799E-07 
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8.444lE-Ol 
6.7829E-01 
5.4485E-0I 
4.3766E-Ol 
3.5156E-OI 
2.8240E-OI 
2.2684E-Ol 
l.822IE-Ol 
l.4637E-Ol 
1.1757E-Ol 
9.4443E-02 
7.5864E-02 
6.0940E-02 
4.895IE-02 
3.932lE-02 
3.l5l4E-02 
2.5239E-02 
2.0213E-02 
1.6188E-02 
1.296513 02 

l.0383E-02 
8.3l55E-03 
6.6597E-03 
5.3336E-03 
4.2715E-03 
3.421OE-03 
2.7398E-03 
2.1942E-03 
1.7573E-03 
1.4074E-03 
1.1272E-03 
9.0450E-04 
7.2902E-04 
5.8758E-04 
4.7359E-04 
3.817lE-04 
3.0765E-04 
2.4797E-04 
1.9986E-04 
1.6108E-04 
1.2983E-04 
1.0464E-04 
S.4342E-05 
6.7979E-05 
5,4790E-05 
4.41611305 

3.5593E-05 
2.8688E-05 
2.3122E-05 
1.8636E-05 
1.5021 E-05 
1.2107E-05 
9.7578E-06 
7.8647E-06 
6.3389E-06 
5.109IE-06 
4.1179E-06 

a(coh+inc) 
cm2/g 

2.55l4E-OI 
2.477lE-01 
2.40SIE-OI 
2.3442E-Ol 
2.2850E-Ol 
2.2302E-OI 
2.l794E-Ol 
2.1 322E-01 
2.0884E-01 
2.0476E-Ol 
2.0095E-Ol 
1.973SE-Ol 
1.9403E-01 
1.9086E-OI 
1.8786E-Ol 
1.8499E-01 
1.8224E-OI 
l.7959E-OI 
1.7702E-OI 
1.745lI3 01 

1.7206E-OI 
1.6964E-01 
1.6724E-01 
1.6487E-OI 
1.6250E-OI 
1.6013E-OI 
1.5776E-OI 
1.5538E-OI 
1.5298E-01 
1.5057E-OI 
1.4815E-01 
1.4571E-0I 
1.4325E-01 
1.4077E-OI 
1.3828E-OI 
1.3577E-OI 
1.3325E-OI 
1.3072E-OI 
1.2818E-Ol 
1.2564E-Ol 
1.2309E-OI 
1.2054E-01 
1.1800E-Ol 
1.1546E-Ol 
1.1294E-Ol 
1.104213-01 

1.0792E-01 
1.0544E-01 
1.0298E-O! 
1.0055E-OI 
9.8!37E-02 
9.5756E-02 
9.3406E-02 
9.I089E-02 
8.8808E-02 
8.6563E-02 
8.4356E-02 

8.090E-Ol 
6.497E-Ol 
5.218E-Ol 
4.191E-Ol 
3.366E-OI 
2.704E-Ol 
2.17IE-Ol 
1.744E-OI 
1.401E-01 
1.125E-OI 
9.036E-02 
7.257E-02 
5.829E-02 
4.681E-02 
3.760E-02 
3.0I3E-02 
2.412E-02 
1.931E-02 
1.546E-02 
1.2381: 02 

9.9 1 4E-03 
7.938E-03 
6.356E-03 
5.089E-03 
4.075E-03 
3.262E-03 
2.612E-03 
2.09IE-03 
1.675E-03 
1.341E-03 
l.074E-03 
8.613E-04 
6.943E-04 
5.596E-04 
4.511E-04 
3.636E-04 
2.931E-04 
2.362E-04 
1.904E-04 
1.535E-04 
1.237E-04 
9.97IE-05 
8.037E-05 
6,478E-05 
5.222E-05 
4.209E-05 

3.392E-05 
2.734E-05 
2.204E-05 
1.777E-05 
1,432E-05 
1.154E-05 
9.304E-06 
7.499E-06 
6.045E-06 
4.872E-06 
3.927E-06 

nm 

1.201E-01 
1.124E-OI 
I.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.721E-02 
4.416E-02 
4.131E-02 
3.864E-02 
3.615E-02 
3.381E 02 

3.1 63E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
l.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
!.329E-02 
1.243E-02 
1.163E-02 
I.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.7Ylh-Uj 

7.288E-03 
6.818E-03 
6.378E-03 
5.966E-03 

5.58IE-03 
S.22IE-03 
4.884E-03 
4.569E-03 
4.274E-03 
3.998E-03 
3.740E-03 
3.498E-03 
3.273E-03 
3.06!E-03 
2.864E-03 
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C Z-6 

-\ll,mic weight - 1.201100E+OI glmol, nominal density p (g/cm3) ". 2.2600E+00 
iJ..lbarnsiatom) - IJ.(cm2/g) x 1.99447E+01, £(eV) /-L(cm2/g) - h(elatom) x 3.50348E+06 

1 ~dges. Edge energies (ke V): 

K . " 2.83800E-OI L 1.95100E-02 L II 6.40000£-03 
RelativistiC,correction estimate Ird (H82,3/5CL) - -4.18IOE-03, 
\uclear Thomson coqection 1m: - -1.6442E-03 eiatom 

£ 
keY 

6.272000E-03 
6.368000E-03 
6.39~600P-m 

6.432000E-03 
6.528000E-03 
1.069000E-02 
1.1 42761 E-02 
1.221612E-02 
1.305903E-02 
!.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.911980E-02 
1.941245E-02 
1.948844E-02 
1.949049E-02 
1.960755E-02 
1.990020E-02 
2.01D314E-02 

2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720fiMP-0/ 

2.908327£-02 
3. 1 09002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340 198E-02 
4.639671 E - 02 
4.959809E-02 
5 .302035E -02 
5.667876E-02 
6.058959E -02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.91241IE-02 
8.458368E-02 
~.041 YYSt; -02 
9.66589~E-02 

1 .033284E - 0 1 
1.104581E-01 
1 . 180797 E - 0 1 
1.262272E-OI 
1.~49~68E-01 

1.442475E-01 
1.542005E-OI 
1.648404E-01 
1.762144E-01 
1.883732E-01 
::.013709E-01 

II 
e/atom 

-3.20134E-0I 
1.1 7579E+00 

-? IRI'i4P+()() 

- 1.161 86E+00 
-2.76671E-Ol 

2. 10 1 73E+00 
2.22488E+00 
2.33994E+00 
2.44742E+00 
2.54710E+OO 
2.63805E+OO 
2.7 1 844E+00 
2.78446E+00 
2. 82559E+00 
2.80931E+00 
2.75 1 54E+00 
2.67983E+00 
2.67501 E+OO 
2.75433E+00 
2.82926E+00 
2.9J938E+OO 

3.00738E+00 
3.08738E+00 
3. 16576E+00 
':L?44~F+()() 

3.32364E+00 
3.40280E+00 
3.48 1 36E+00 
3.55864E+00 
3.63385E+00 
3.70629E+00 
3.77526E+00 
3.84022E+00 
3.9OO69E+00 
3.95635E+00 
4.00697E+00 
4.05263E+00 
4.09290E+00 
4.12801 E+OO 
4. 1 5805E+00 
4.18316E+00 
4.20340E+00 
·UI1i65E+OO 
4.22883E+00 
4.23389E+00 
4.23373E+00 
4.22817E+00 
4.2 1 665E+00 
4. 1 9786E+00 
4.17119E+00 
4.13557E+OO 
4.08928E+00 
4.02965E+00 
3.95250E+00 
3.85109E+(x) 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
o OOOOF+()() 

1.9697E+00 
1.9598E+00 
1.7392E+00 
1.7 1 34E+00 
1.6847E+00 
1.6524E+00 
1.6161E+00 
1.5757E+00 
1.531IE+00 
1.4826E+00 
1.4304E+00 
1.391IE+00 
1.3783E+00 
1.3749E+00 
1.3748E+00 
1.5242E+00 
1.5191E+00 
1.:50.nE+OO 

1.4898E+00 
1.4761E+00 
1.4626E+00 
1.4477F.+()() 

1.4301E+00 
1.4091E+00 
1.3844E+00 
1.3557E+00 
1.3230E+00 
I.2864E+00 
1.2462E+00 
1.2028E+00 
1.1569E+00 
I.I089E+00 
1.0595E+OO 
1.0091E+OO 
9.5827E-OI 
9.0756E-01 
8.5736E-01 
8.0800E-Ol 
7.5955E-Ol 
7.1222E-01 
6.6630E-01 
6.2204E-01 
5.7959E-01 
5.3908E-OI 
4.9886E-01 
4.6044E-01 
4.2445E-OI 
3.9083E-01 
.\5950E-Ol 
:U037E-OI 
.~.OJ3.\E-OI 

2.7829E-01 

1.8000E -03 eiatom 

O.OOOOE+OO 
O.OOOOE+OO 
OOOOOF.+OO 

t.0729E+06 
1.0518E+06 
5.6999E+05 
5.2530E+05 
4.8316E+05 
4.4330E+05 
4.0558E+05 
3.6992E+05 
3.3626E+05 
3.0459E+05 
2.7489E+05 
2.549IE+05 
2.4874E+05 
2.4718E+05 
2.47 1 3E+05 
2.7234E+05 
2.6745E+05 
2.:5312E+O:J 

2.3437E+05 
2. 1723E+05 
2.0 1 34E+05 
I ~M1F+n'i 

1.7227E+05 
1.5879E+05 
1.4594E+05 
1.3369E+05 
1.2204E+05 
I.ll00E+05 
1.0059E+05 
9.0829E+04 
8.1721E+04 
7.3276E+04 
6.5488E+04 
5.8347E+04 
5. 1 834E+04-
4.5922E+04-
4.0582E+04 
3.5777E+04 
3.1461 E+04 
2.7596E+04-
2.4151E+04 
2.109IE+04 
1.8383E+04 
1.5995E+04 
1.3846E+04 
1.1955E+04 
1.())OYE+04 
8.8799E+03 
7.640RE+O.\ 
6.5684[+1)3 
5.6416E+01. 
4.8417E+O.< 

a(coh+inc) 
cm2/g 

6.6098E-04 
6.9744E-04 
70717F.-04 

7.2244E-04 
7.6100E-04 
3.8208E-03 
4.6715E-03 
5.6888E-03 
6.8997E-03 
8.3352E-03 
1.0029E-02 
1.2021E-02 
1.4351E-02 
1.7066£-02 
1.9268E-02 
2.0019E-02 
2.0217E-02 
2.0222E-02 
2.0528E-02 
2.1302E-02 
2.38:l8E-02 

2.8046E-02 
3.2846E-02 
3.8322E-02 
44,\44F-0? 

5.1583E-02 
5.9515E-02 
6.8414E-02 
7.8357E-02 
8.9421E-02 
1.0168E-01 
1.152IE-OI 
1.3007E-01 
1.4633E-01 
1.6405E-OI 
1.8328E-01 
2.0405E-01 
2.2640E-01 
2.5035E-01 
2.7589E-OI 
3.0302E-01 
3.3170E-01 
3.6190E-01 
3.9356E-01 
4.2659E-OI 
4.6090E-01 
4.9637E-OI 
5.3287E -0 1 
5.7025E-01 
60S34E-OI 
('.4096E·-01 
t..8590E-·OI 
72497E-OI 
i.6J93E"-O) 
8.0257[;-01 

O.OOOE+OO 
O.OOOE+OO 
o ()()()F.+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OQUE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE-I-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

>-. 

nm 

1.977E+02 
1.947E+02 
I ()1c}F.+0? 

1.928E+02 
1.899E+02 
1.160E+02 
1.085E+02 
1.0 1 5E+02 
9.494E+Ol 
8.881E+01 
8.308E+OI 
7.772E+OI 
7.270E+Ol 
6.80IE+Ol 
6.485E+Ol 
6.387E+Ol 
6.362E+Ol 
6.361E+OI 
6.323E+OI 
6.230E+Ol 
:5.9:51E,+OI 
5.567E+01 
5.208E+Ol 
4.872E+01 
4.557E-I-OI 

4.263E+Ol 
3.988E+01 
3.73IE+01 
3.490E+Ol 
3.264E+OI 
3.054E+OI 
2.857E+Ol 
2.672E+OI 
2.500E+01 
2.::.38E+0\ 
2.187E+01 
2.046E+01 
1.914E+OI 
1.791 E+OI 
1.675E+01 
1.567E+OI 
1.466E+OI 
1.371E+01 
1.283E+01 
1.200E+01 
1.122E+01 
1.050E+01 
9.822E+00 
9.188E+OO 
8.595E+OO 
8.040E+00 
7.521E+OO 
7.036E+00 
6.582E+00 
6.1 57E+00 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

2.152655E-01 
2.1011RRE-01 

2.459970E-01 
2.629708E-01 

,2.78124OE-01 

2.811 1 58E.:-0 1 
2.8238IOE":"01 
2.835162E-Ol 
2.852190E-Ol 
2.89476OE-01 
3.005128E-Ol 

3.2 1 2482E-0I 
3.4341 43E-0I 
3.671099E-01 
3.924405E-01 
4.195189E -01 
4.484657E-OI 
4.794098E-01 
5.124891E-Ol 
5.478508E-01 
5.856525E-01 
6.260625E-OI 
6.692609E -0 1 
7. 1 54399E-01 
7 .648052E -0 1 
8.175768E-0 1 
8.7398%E-OI 
9.342948E:-0 1 
9.987612E-Ol 
1.067676E+00 
1.1 41 345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
: .593329E+00 
1.703269E,OO 

1.820795E+00 
1.946430E+00 
2.080733E+00 
2.224304E+00 
2.377781 E+OO 
2.541848E+OO 
2.7 1 7235E+00 
2.904724E+00 
3.105150E+00 
3.319406E+00 
3.548445E+00 
3.793288E+00 
4.055024E ... OO 

4.33482l E+OO 
4.633924E+00 
~.9 5 3664E+00 
5.295467E+00 
5.660855E+00 
6.05 I 453E+00 
6.469004E+00 
6.915365E+00 
7.~n525E+OO 

7.902609E+00 
8.447890E+00 
9.030794E+00 
9.653919E+00 
1.032004E+OI 
1.~032l2E+Ol 

11 
e!atom 

3.7 1 374E+00 
1,\lR1QE~ 

3.2 1 423E+00 
2.64704E+00 
1.26093E+OO 
4.07656E-OI 

-3.35665E-OI 
- 2.24717E+00 
-2.65349E-OI 

1.47293E+00 
2.89123E't'OO 

4.00 1 59E+00 
4.65259E+00 
5.10424E+00 
5.43616E+OO 
5.6856 1 E+OO 
5.87450E+00 
6.0 1 732E+00 
6. 12442E+00 
6.20354E+00 
6.26062E+00 
6.30033E+00 
6.32635E+00 
6.34162E+00 
6.34849E+OO 
6.34886E+00 
6.34469E+00 
6.33647E+00 
6.32562E+00 
6.31267E+00 
6.29863E+00 
6.28281 E+OO 
6.26551 E+OO 
6.2477 4E+00 
6.23009E+00 
6.2 \ 289E+00 
6. I 9636E+OO 

6. 18064E+OO 
6.16581 E+OO 
6.15192E+00 
6.13897E+00 
6. 12696E+00 
6.l I 588E+00 
6.l 0571 E+OO 
6.09643E+00 
6.08790E+00 
6.07984E+00 
6.07234E+00 
6.06543E+00 
6.05909E ... OO 

6.05329E+00 
6.04802E+00 
6.04323E+00 
6.03890E+00 
6.03498E+00 
6.03140E+00 
6.02815E+00 
6.02520E+00 
6.02255E+OO 
6.020 l6E+00 
6.0180lE+00 
6.01610E+00 
6.01439E+00 
6.0 1284E+00 
6.0 I I 44E+<X) 

fz 
e/atom 

2.5513E-01 
?1174F,-O\ 

2.1403E-01 
1.9587E-01 
1.8175E-Ol 
1.7916E-Ol 
1.7809E-01 
1.7713E-0I 
3.9387E+00 
3.8777E+00 
3.7279E't'OO 

3.4725E+00 
3.2143E+00 
2.9562E+00 
2.7033E+00 
2.46 1 2E+00 
2.2326E+00 
2.0 190E+00 
1.8212E+00 
1.639IE+00 
1.4724E+00 
1.3204E+00 
1.1 823E+00 
1.057IE+00 
9.4391E-01 
8.4179£-01 
7.498IE-01 
6.6709E-01 
5.9282E-OI 
5.2585E-01 
4.6573E-01 
4.0956E-01 
3.6016E-01 
3.1672E-01 
2.7853E-01 
2.4494E-OI 
2.15-10E-OI 

1.8942E-OI 
1.6658E-01 
1.4650E-Ol 
1.2883E-01 
1.1330E-Ol 
9.9638E-02 
8.7625E-02 
7.706IE-02 
6.7420E-02 
5.870IE-02 
5.1109E-02 
4.4499E-02 
:Ul7441;:-02 

3,3733E-02 
2.9370E-02 
2.5572E-02 
2.2265E-02 
1.9289E-02 
1.6703E-02 
1.4463E-02 
1.2524E-02 
I.0844E-02 

9.3904E-03 
8.I3I.'E-O.l 
7.0314E-03 
6.0514E-03 
5.2079E-Oj 
4.4820E-O.1, 
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4. 1523E+03 
1~,\R7E+m 

3.048IE+03 
2.6095E+03 
2.2894E+03 
2.2329E+03 
2.2095E+03 
2. 1889E+03 
4.8381E+04 
4.693IE+04 
4.3461E't'04 

3.7871E+04 
3.2792E+04 
2.8212E+04 
2.4134E+04 
2.0554E+04 
1.744IE+04 
1.4755E+04 
1.2450E+04 
1.0482E+04 
8.808 1 E+03 
7.3890E+03 
6. 1 889E+03 
5. I 765E+03 
4.3239E+03 
3.6072E+03 
3.0057E+03 
2.5015E+03 
2.0795E+03 
1.7255E+03 
1.4296E+03 
I. 1 760E+03 
9.6744E+02 
7.9585E+02 
6.5469E+02 
5.385%E+02 
-1.-1306E+02 

3.6448E+02 
2.9984E+02 
2.4667E+02 
2.0292E+02 
1.6694E+02 
1.3733E+02 
1.1298E+02 
9.2946E+Ol 
7.6069E+Ol 
6.1956E+01 
5.046IE+01 
4.1099E+01 
3.34741;: ... 01 

2.7264E+Ol 
2.2206E+01 
;.8086E+O; 
1.4731 E+OI 
1.19.18E+01 
9.670IE+00 
7.8329E+00 
6.3448E+00 
3.1~94E+OO 

4. I 6.'OE+00 
.I.3722E+O() 
2.7278E+OO 
2.196IE+00 
1.7680E+OO 
1.4234E+OO 

CT(coh+inc) 
cm2jg 

8.4066E-OI 
KT1Q4F-O\ 

9.1419E-01 
9.4918E-01 
9.774lE-01 
9.8267E-OI 
9.8486E-Ol 
9.868IE-OI 
9.8972E-Ol 
9.9684E-OI 
1.Ol44E't'OO 

1.0443E+00 
1.0720E+00 
1.0974E+OO 
1.I203E+00 
1.I406E+OO 
1.1 582E+OO 
1.1 729E+00 
1.1847E+00 
1.1935E+00 
I. 1 993E+00 
1.2020E+OO 
1.2018E+00 
I. 1986E+00 
1.1926E+00 
1.1 838E+00 
1.1722E+00 
1.1582E+00 
1.1417E+00 
1.1229E+00 
1.1021E+00 
1.0794E+00 
1.0550E+00 
1.029 1 E+OO 
1.00 1 8E+00 
9.7349E-Ol 
9.-1I12-1E-Ol 

9.1427E-01 
8.8379E-OI 
8.5298E-OI 
8.220lE-Ol 
7.9106E-OI 
7.6028E-OI 
7.2982E-Ol 
6.9982E-Ol 
6.7040E-OI 
6.4168E-OI 
6.1373E-01 
5.8666E-OI 
560541;:-01 

5.354IE-Ol 
5.1132E-OI 
4.8832E-01 
4.6642E-Ol 
4.4563E-01 
4.2596E-01 
4.074IE-Ol 
3.8995E-Ol 
3.7336E-Ol 

3.5823E-01 
3.4.190E-01 
3.3056E-01 
3.1815E-01 
3.0663E-01 
2.9595E-01 

O.OOOE+OO 
OOOOF,+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
4.622E+04 
4.485E+04 
4.15.5E't'04 

3. 624E+04 
3.I40E+04 
2.702E+04 
2.312E+04 
1.970E+04 
1.672E+04 
1.415E+04 
1.194E+04 
1.005E+04 
8.446E+03 
7.085E+03 
5.933E+03 
4.962E+03 
4. I44E+03 
3.456E+03 
2.879E+03 
2.395E+03 
1.990E+03 
1.652E+03 
1.369E+03 
I. 1 26E+03 
9.260E+02 
7.616E+02 
6.264E+02 
5.152E+02 
4.238E+02 

3.485E+02 
2.867E+02 
2.358E+02 
1.939E+02 
1.595E+02 
I.3l2E+02 
1.079E+02 
8.875E+Ol 
7.263E+01 
5.915E+OI 
4.818E+01 
3.924E+Ol 
3 I C)6F+[) 1 

2.603E+OI 
2.12IE+Ol 
1.727E+Ol 
1.407E+OI 
I.I40E+Ol 
9.231E+OO 
7.475E+00 
6.054E+00 
4.902E+OO 

3.970E+00 
3.2l5E+00 
2.600E+00 
2.093E+OO 
1.685E+00 
1.356E+00 

A 
nm 

5.76OE+00 
'\.1~~F,+flO 

5.040E+00 
4.715E+00 
4.458E+00 
4.4IOE+00 
4.39IE+00 
4.373E+00 
4.347E+00 
4.283E+00 
4. 1 26E't'OO 

3.859E+00 
3.6 lOB-tOO 
3.377E+00 
3.159E+00 
2.955E+00 
2. 765E+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.117E+OO 
1.980E+00 
1.853E+00 
1.733E+00 
1.62IE+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.24IE+00 
1.161E+00 
1.086E+00 
l.016E+00 
9.506E-01 
8.892E-01 
8.318E-01 
7.781E-0\ 
7.279E-Ol 

6.809E-01 
6.370E-OI 
5.959E-OI 
5.574E-01 
5.214E-OI 
4.878E-OI 
4.563E-01 
4.268E-01 
3.993E-01 
3.73SE-OI 
3.494E-01 
3.269E-OI 
10'iRF-OI 

2.860E-Ol 
2.676E-Ol 
2.S03E-Ol 
2.34lE-01 
2.190E-Ol 
2.049E-01 
1.917E-OI 
1.793E-Ol 
1.(i77C-Ol 

1.569E-01 
1.468E-Ol 
I.373E-O[ 
1.284E-01 
1.20IE-01 
1.124E-01 
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TABU; I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E it h l-" o-(coh+inc) \l-K lI. 
keY elatom elatom cm2/g cm2/g cm2/g nm 

I. 179334E+O 1 6.0 10 18E+OO 3.8573E-03 1.1 459E+OO 2.8607E-Ol 1.092E+00 1.051E-Ol 
1.260708E+O I 6.00906E+OO 3.3197E-03 9.2254E-01 2.76938-01 8.788E-OI 9.834E-02 
I :3.~7697E+O 1 6.00805E+OO 2.8570E-03 7.427 IE-OJ 2.6848E-01 7.074E-01 9.200E-02 
1.440688E+O 1 6.007 I 5E+OO 2.4588E-03 5.9793E-01 2.6068E-01 5.694E-OI 8.606E-02 
1.540095E+O I 6.00635E+OO 2.1161E-03 4.8138E-OI 2.5347E-01 4.583E-01 8.050E-02 
1.646362E+O 1 6.00563E+OO 1.8212E-03 3.8755E-OI 2.4680E-01 3.689E-01 7.53IE-02 
1.759961E+Ol 6.00499E+OO 1.5673E-03 3.1200E-Ol 2.4063E-Ol 2.970E-01 7.045E-02 
1.881398E+O 1 6.00443E+OO 1.3489E-03 2.5119E-01 2.349IE-OI 2.391E-Ol 6.590E-02 
2.011215E+01 6.00392E+OO 1.1609E-03 2.0222E-Ol 2.2959E-Ol 1.924E-0I 6.165E-02 
2. I 49988E+O I 6.00348E+OO 9.9909E-04 1.6281E-Ol 2.2464E-Ol 1.549E-Ol 5.767E-02 
2.298338E+Ol 6.00308E+00 8.5985E-04 1.3107E-01 2.2002E-Ol 1.247E-Ol 5.395E-02 
2.456923E+01 6.00272E+00 7.4001E-04 1.0552E-01 2. 1 568E-0I 1.004E-Ol 5.046E-02 
2.626450E+O 1 6.00241E+OO 6.3687E-04 8.4954E-02 2.1159E-Ol 8.079E-02 4.72lE-02 
2.807676E+Ol 6.00213E+OO 5.4642E-04 6.8 1 84E-02 2.0772E-Ol 6.483E-02 4.416E-02 
3.ool405E+Ol 6.00 189E+OO 4.6835E-04 5.4669E-02 2.0404E-OI 5.197E-02 4.131E-02 
3.208502E+Ol 6.00 167E+OO 4.0143E-04 4.3834E-02 2.oo52E-01 4. 1 66E-02 3.864E-02 
3.429889E+OI 6.00 148E+OO 3.4407E-04 3.5146E-02 1.9714E-Ol 3.339E-02 3.615E-02 
3.666551 E+OI 6.00 130E+OO 2.9491E-04 2.8180E-02 1.9388E-OI 2.677E-02 3.381E-02 
3.9 I 9543E+O I 6.001 15E+00 2.5277E-04 2.2594E-02 1.9071E-OI 2. 146E-02 3.163E-02 
4.1 89992E+O 1 6.00 I 02E+OO 2.1666E-04 1.8116E-02 1.8761E-01 1.720E-02 2.959E-02 
4.47910 I E+O I 6.00090E+OO 1.8570E-04 1.4525E-02 1.8458E-OI 1.379E-02 2.768E-02 
4.788159E+01 6.00079E+OO 1.5917E-04 1.1646E-02 1.816OE-OI 1.I05E-02 2.589E-02 
5.1 18542E+OI 6.00070E+OO 1.3643E-04 9.3381E-03 1.7865E-Ol 8.861E-03 2.422E-02 
5.47172IE+Ol 6.00062E+OO 1.1694E-04 7.4873E-03 1.7573E-01 7.103E-03 2.266E-02 
5.849270E+0 1 6.00054E+00 l.oo23E-04 6.0033E-03 1.7283E-Ol 5.694E-03 2.120E-02 
6.252870E+Ol 6.00048E+OO 8.5909E-05 4.8135E-03 1.6993E-Ol 4.564E-03 1.983E-02 
6.684318E+0 1 6.00042E+00 7.3635E-05 3.8595E-03 1.6705E-OI 3.659E-03 1.855E-02 
7 . 1 45536E+0 1 6.ooo37E+00 6.3115E-05 3.0945E-03 1.6417E-Ol 2.933E-03 1.735E-02 
7.638578E+01 6.00033E+OO 5.4098E-05 2.4812E-03 1.6128E-01 2.35IE-03 1.623E-02 
8. I 65640E+0 1 6.ooo29E+00 4.638IE-05 1.99OOE-03 1.5840E-OI 1.885E-03 1.518E-02 
8.729OU9E1'O 1 6.00023E1'OO 3.979 1 E-O.5 1..5970E-03 1..'''51E-OI J.513E-03 1.420E-02 

9.331374E+OI 6.00022E+00 3.4136E-05 1.2816E-03 1.5262E-Ol 1.214E-03 1.329E-02 
9.975239E+01 6.ooo20E+OO 2.9285E-05 1.0286E-03 1.4973E-01 9.737E-04 1.243E-02 
1.066353E+02 6.000 17E+00 2.5124E-05 8.2544E-04 1.4683E-01 7.813E-04 1.163E-02 
1.139931 E+02 6.00015E+00 2.1554E-05 6.6244R-04 1.41Q4R-OI fl?flQF\-04 IORRF-o? 

1.218587E+02 6.00013E+00 1.8491E-05 5.3162E-04 1.4\05E-OI 5.030E-04 1.017E-02 
1.302669E+02 6.000 12E+00 1.5863E-05 4.2664E-04 1.3816E-OI 4.036E-04 9.518E-03 
1.392553E+02 6.000 1 OE+oo I.3609E-05 3.4239E-04 1.3528E-01 3.238E-04 8.903E-03 
1.488640E+02 6.00009E+OO 1.1 675E-05 2.7478E-04 1.3241E-01 2.598E-04 8.329E-03 
1.591356E+02 6.00008E+OO l.oo16E-05 2.2052E-04 1.2956E-OI 2.085E-04 7.791E-03 
1.701 I 59E+02 6.00007E+00 8.593IE-06 1.7697E-04 1.2672E-01 1.673E-04 7.288E-03 
1.8 I 8539E+02 6.00006E+00 7.3720E-06 1.4203E-04 1.2390E-OI 1.342E-04 6.818E-03 
1 ,9440 18E+02 6.00005E+00 6.3245E-06 1.1398E-04 1.2111E-Ol 1.077E-04 6.378E-03 
2.078156131-02 6.00005E1-00 5.425813 06 9.147213-05 1.1834E-01 8.G4IE-05 5.966E-03 
2.22 1 548E+02 6.00004E+00 4.6549E-06 7.3409E-05 1.1560E-01 6.933E-05 5.58IE-03 
2.374835E+02 6. 0000 4E+00 3.9934E-06 5.8913E-05 1.1290E-01 5.563E-05 5.22IE-03 
2.538699E+02 6.oooo3E+00 3.4260E-06 4.7280E-05 1.l022E-01 4.463E-05 4.884£-03 
2.713869E+02 6.00003E+00 2.9392E-06 3.7944E-05 1.0759E-OI 3.58IE-05 4.569E-03 
2.901 1 26E+02 6.00003E+00 2.5216E-06 3.045IE-05 1.05OOE-01 2.873E-05 4.274E-03 
3. 1 01304E+02 6.00002E+00 2.1633E-06 2.4438E-05 1.0:245E-01 2.306E-05 3.998E-03 
3.315294E+02 6.00002E+00 1.8559E-06 1.9612E-05 9.9939E-02 1.850E-05 3.740E-03 
3.544049E+02 6.00002E+00 1.5922E-06 1.574OE-05 9.7479E-02 1.484E-05 3.498E-03 
j./~~~lHH:.+02 6.(J(J()()IE+OO 1.3 66() E - 06 1.2632E-05 9,5068E-02 1.191E-05 3.273E-03 
4.05000 1 E+02 6.0000 1 E+oo 1.1719E-06 1.0137E-05 9.2706E-02 9.556E-06 3.06IE-03 
4.329451 E+02 6.0000IE+OO 1.0054E-06 8.1356E-06 9.0395E-02 7.667E-06 2.864E-03 
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N Z=7 

Atomic weight - 1.400670E+OI glmol. nominal density p (glcmJ) - 1.1650E-03 

).I..(bams/atom) - ).I.(cm2/g) x 2.32587E+OI. E(eV) !J.(cm2/g) - h(elatom) x 3.00430E+06 

4 edges. Edge energies (keV): 

K 4.01600E-OI L 2.63100E-02 L 

Relativistic correction estimate ire! (H82,3/SCL) - -S.7982E-03, -3.0000E-03 e/atom 
Nuc!,ear Thomson correction fNT - -1.9191E-03 elatom 

E 
keY 

9.0I6000E-03 
9. 154000E-03 
9.190800E-03 
9.246000E-03 
9.384000E-03 
1.069000E-02 
1.1 4276IE-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.578380E - 02 
2.617845E -02 
2.628369E-02 
2.644155E-02 
2.683620E-02 
2.720606E-02 
2.908327E-02 
3.IO?OO2E~02 

3.323523E-02 
3.552846E-02 
3. 797993E -02 
4.060054E-02 
4.340 198E - 02 
4.639671 E-02 
4.959809E-02 
5.302035E-02 
'.b61B/oE-02 

6.058959E -02 
6.477028E -02 
6.923942E - 02 
7.401695I;:-0:2 

7,91241IE-02 
gA58368E-02 
9.041995E-02 
9.665893E-02 
1.033284E-01 
1.104581E-Ol 
1.180797E-Ol 
1.262272E-OI 
I,J49J6BE-OI 

1.442475E -0 1 
1.542005E-Ol 
1.648404E-OI 
I ,7611.L1I;:-() I 

fl 
elatom 

-9.91623E-Ol 
- 1.99965E+OO 
- 3. 1 6894E+OO 
-2.00383E+OO 
- 1.00020E+00 

5.47159E-0I 
8.70870E-OI 
1.1 3 1 42E+OO 
1.35881 E+OO 
1.56675E+OO 
1.76235E+OO 
1.94939E+OO 
2. 12978E+OO 
2.30416E+00 
2.472 1 3E+00 
2.63228E+00 
2.78168E+OO 
2.9 1 376E+00 
3.00357E+00 
3.00473E+00 
2.96440E+00 
2.89288E+00 
2.97828E+00 
3.06936E+00 
3.1 I 898E+00 
3.29678E+00 
3.45322E I 00 

3.60471 E+OO 
3.75399E+00 
3.90 190E+00 
4.04756E+00 
4. 18906E+00 
4.32493E+00 
4.45392E+00 
4.57503E+00 
4.087~E+OO 

4.79073E+00 
4.88450E+00 
4.96870E+00 
5.04344I:O.j.OO 

5.10950E+00 
5. 16622E+00 
5.2 I 458E+00 
5.25510E+00 
5.28833E+00 
5.3 I 484E+00 
5.33491 E+OO 
5.34874E+00 
j .3566] E+OO 
5.35870E+00 
5.35518E+00 
5.34609E+00 
" ~ ~ 1 ~()r;.j.()() 

h 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.2815E+00 
2.2891E+00 
2.3575E+00 
2.3922E+00 
2.4252E+00 
2.4553E+00 
2.4814E+00 
2.5024E+00 
2.517IE+00 
2.5248E+00 
2.5246E+00 
2.5157E+00 
2.4977E+00 
2.4704E+00 
2.4334E+00 
2.3870E+00 
2.3769E+00 
2.3646E+00 
2.36 1 3E+00 
2.5098E+00 
2.5052E+00 
2.50 1 OE+OO 
2.4810E+00 
2.4S98E-IOO 

2.4340E+00 
2.4027E+00 
2.3648E+00 
2.318IE+00 
2.2628E+00 
2. I 993E+00 
2. I 284E+00 
2.0510E+00 
1.9684E+OO 
1.8816E+00 
1.7919E+00 
1.7005E+00 
1.6083E.j.OO 

1.5 I 66E+OO 
1.4260E+00 
1.3374E+00 
1.25 1 4E+00 
1. 1683E+00 
1.0886E+00 
1.0 r20E+00 
9.3899E-OI 
~.6967E-O] 

8.0415E-Ol 
7.4248E-Ol 
6.8462E-0: 
() ')c)~)I='-OI 
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O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
7.4131E+05 
7.3286E+05 
6.6255E+05 
6.2891E+05 
5.9643E+05 
5.6486E+05 
5.3402E+05 
5.0377E+05 
4.7403E+05 
4.4479E+05 
4.1603E+05 
3.8782E+05 
3.6019E+05 
3.3325E+05 
3.0708E+05 
2.8 1 78E+05 
2.7695E+05 
2.7 1 37E+05 
2.6990E+05 
2.8517E+05 
2.8046E+05 
2.7618E+05 
2.5629E+05 
2.3770E-t-OS 

2.2002E+05 
2.0317E+05 
I. 8706E+05 
1.7 I 53E+05 
1.5663E+05 
1.4241 E+05 
1.2892E+05 
1.1622E+05 
I.0434E+05 

9.3299E+04 
8.3116E+04 
7.3783E+04 
6.5:28:2E.j.0.1 

5.7584E+04 
5.0650E+04 
4.4437E+04 
3.8894E+04 
3.3969E+04 
2.9607E+04 
2.5749E+04 
2.2349E+04 
1.9363E+04 

1.6748E+0.1 
1.4466E+04 
1.2477E+!)4 
1 m1Q[:, ... ().t 

II 9.20000E-03 

a(coh+inc) 
cm2/g 

1.3099E-03 
1.3815E-03 
1.40IOE-03 
1.4306E-03 
1.5063E-03 
2.3477E-03 
2.9276E-03 
3.6348E-03 
4.4931E-03 
5.5303E-03 
6.7776E-03 
8.2709E-03 
l.oo50E-02 
1.216IE-02 
1.4654E-02 
1.7585E-02 
2.1014E-02 
2.5009E-02 
2.9642E-02 
3.0628E-02 
3.18[3E-02 
3.2132E-02 
3.26[4E-02 
3.3832E-02 
3.4992E-02 
4.1141E-02 
4.8177E··02 

5.6193E-02 
6.5284E-02 
7.5549E-02 
8.7089E-02 
I.0000E-OI 
1.1439E-01 
1.3036E-OI 
1.4798E-01 
l.o/j7E-OI 

1.8858E-OI 
2.1170E-01 
2.3678E-OI 
2.63871:0-01 

2.9299E-OI 
3.2416E-OI 
3.5737E-OI 
3.9259E-OI 
4.2976E-OI 
4.6881E-OI 
5.0965E-OI 
5.5214E-01 
5.9615E-OI 

6A149E-01 
6.8797E-Ol 
7.3536E-OI 
7.RU41='-O; 

L III 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0. 000 E.j.OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-t-OO 

O.OOOE+OO 
O.OO()E+OO 
O.OOOE+OO 
()()()()F+OO 

9.20000E-03 

nm 

1.375E+02 
1.354E+02 
1.349E+02 
1.34IE+02 
L321E+02 
1.160E+02 
1.085E+02 
1.015E+02 
9.494E+01 
8.88IE+OI 
8.308E+OI 
7.772E+01 
7.270E+OI 
6.80IE+OI 
6.362E+OI 
5.95IE+01 
5.567E+Ol 
5.208E+OI 
4.872E+OI 
4.809E+OI 
4.736E+01 
4.717E+01 
4.61:;%+01 
4.620E+01 
4.557E+01 
4.263E+OI 
3.98SEIOI 

3.73IE+OI 
3.490E+OI 
3.264E+OI 
3.054E+OI 
2.857E+OI 
2.672E+OI 
2.500E+OI 
2.338E+O\ 
2.187E+or 

2.046E+OI 
1.914E+01 
1.791E+OI 
1.67'\1=' ... 01 

I.567E+OI 
1.466E+01 
1.371 E+O 1 
1.283E+01 
1.200E+OI 
1.122E+01 
1.050E+Ol 
9.822E+00 
9.1 88E-t-OO 

8.595E+00 
8.040E+OO 
7.52IE+OO 
7036E+00 



THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 115 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E:; 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

\ .883732E-0 I 
2.013709E-01 
2.152655E-Ol 
2.30U8SE-Ol 
2,459970E -0 I, 
2.62970SE -0 1 
2.811158E-01 
3.005128£-01 
3.212482E-Ol 
J.434143E-Ol 
3.671099E-Ol 
3.924405E-01 
3.935pSOE-01 
3.995920E-OI 
4.011984E-Ol 
4.0360S0E-Ol 
4.096320E-OI 
4.19~1159B-OI 

4.484657E-OI 
4.79409SE-01 
5.124891E-Ol 
5.478508E-OI 
5.856525E-Ol 
6.260625E-Ol 
6.692609E-OI 
1. 1 54399E-Ol 
7.648052E-01 
8.175768E-Ol 
8.739896E -0 1 
9.342948E-01 
9.987612E-OI 
\.067676E+OO 
1.141345E+00 
1.220098E+00 
1.304285E+00 
1.39428IE+00 
1.490486E+00 
1.593329E+00 
! .703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+00 
2.224304E+00 
2.377781 E+OO 
2.541848E+OO 

~. 71 7235E+00 
2.904724E+00 
3.I05150E+00 
3.3 1 9406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.334821 E+OO 
4.0.U'J,!4t.+UV 

4.953664E+00 
5. 295-+67E+00 
5.660855E+00 
6.051453E+00 
6.-+69004E+00 
6.9 1 5365E+00 
7.392525£+00 
7.902609E+00 
8"+47890E+00 
9.030794E+00 
9.653919E+00 

II 
e/atom 

5.30915E+00 
5.27886E+OO 
5.23972E+OO 
5. 19030E+00 
5. 12826E+00 
5.04985E+00 
4.94898E+00 
4.81524E+00 
4.62915E+00 
4.34850E+00 
3.85352E+00 
2.43899E+00 
2.29017E+00 
6.66889E-0\ 

- 1.27959E+OO 
7.43479E-OI 
2.5 1 867E+00 
3.58763B;-()() 

4.9171IE+00 
5.62761E+00 
6.10433£+00 
6.44813E+00 
6.70350E+00 
6.89525E+00 
7.03922E+OO 
7.14645E+00 
7.22503E+00 
7.28114E+00 
7.31959E+00 
7.34418E+00 
7.35796E+00 
7.36340E+00 
7.36196E+00 
7.3554OE+00 
7.34489E+00 
7.33 1 66E+00 
7.31668E+00 
7.30081 E+OO 
7.28407E+00 
7. 26624E+00 
7.24821 E+OO 
7.23046£+00 
7.21328£+00 
7. 1 9688E+00 
7.18139E+OO 

7. 1 6696E+00 
7.15398E+00 
7.14238E+00 
7.13003E+00 
7.1 1 843E+00 
7. 1 0763E+00 
7.09763E+00 
7.08842E+00 
I.U I ';I 9{)t.+UO 

7.07222E+00 
7.06516£+00 
7.05874E+00 
7.05290E+00 
7.04762E+00 
7.04284E+00 
7.0J85JE+OO 
7.03-+65E+00 
7.03113E+00 
7.02795E+00 
7.0250~E+00 

h 
e/atom 

5.7532E-OI 
5.2549E-OI 
4.7959E-01 
4.3741E-Ol 
3.9869E-Ol 
3.6322E-Ol 
3.3075E-01 
3.0107E-01 
2.7396E-Ol 
2.4923E-01 
2.2669E-Ol 
2.0615E-OI 
2.053IE-Ol 
2.0092E-Ol 
1.9977E-01 
4.0314E+00 
3.9626E+00 
).8543E-rOO 

3.5663E+00 
3.2860E+00 
3.0109E+00 
2.7458E+00 
2.4943E+00 
2.2583E+00 
2.0388E+00 
I.S360E+00 
1.6498E+00 
1.4796E+00 
1.3248E+00 
I. 1 842E+00 
1.0571E+00 
9.4164E-OI 
8.3758E-0I 
7.4413E-OI 
6.6043E-01 
5.8564E-01 
5.1897E-OI 
4.5964E-Ol 
4.050IE-OI 
3.5664E-OI 
3.1405E-OI 
2.7654£-0) 
2.4352E-OI 
2.1445E-OI 
I.M84E-OI 

1.6630E-OI 
1.4645E-OI 
1.2829E-0! 
1.1184E-Ol 
9.7505E-02 
8.5005E-02 
7.4107E-02 
6.4606E-02 
).03241:.-U2 

4.9\03E-02 
4.2809E-02 
3.732IE-02 
3.2537E-02 
2.8366E-02 
2,4730E-02 
2. 1560E-02 
1.8724E-02 
; .6235E--02 
1.4060E-02 
1.2128E-02 

9.1756E+03 
7. 8398E+03 
6.6933E+03 
5.7105E+03 
4.869 I E+03 
4. 1 495E+03 
3.5347E+03 
3.0098E+03 
2.5621E+03 
2.J804E+03 
1.8551E+03 
1.5782E+03 
1.5673E+03 
1.5106E+03 
1.4960E+03 
3.0008E+04 
2.9062E+04 
2.7602B-r04 

2.389 I E+04 
2.0592E+04 
1.7651E+04 
1.5058E+04 
1.2796E+04 
l.0837E+04 
9.152 1 E+03 
7.7099E+03 
6.4808E+03 
5.4372E+03 
4.5538E+03 
J.8080E+03 
3. 1 798E+03 
2.6496E+03 
2.2047E+03 
1.8323E+03 
1.5212E+03 
1.2619E+03 
1.0461£+03 
8.6668E+02 
7. I 438E+02 
5.8846E+02 
4.8473E+02 
3.9929£+02 
3.2892E+02 
2.7095E+02 
2. 2320E+U2 
1.8387E+02 
1.5 1 47E+02 
i.2413E+02 
1.0123E+02 
8.2553E+01 
6.7324E+0 1 
5.4905E+OI 
4.4776E+01 
5.b)lbt.-t-UI 

2.9780E+0) 
2.4287E+01 
1.9807E+01 
1.6153E+Ol 
l..I174E+Ol 
1.07.!4E+01 
8.7620E+00 
7.: 1 83E+00 
5.7735E+00 
4.6775E+00 
3.7741 E+OO 

a(coh+inc) 
cm2/g 

8.3194E-OI 
8.8058E-OI 
9.2907E-Ol 
9.7712E-Ol 
1.0244E+OO 
1.0706E+00 
1.1155£+00 
1.1586E+OO 
1.1998E+00 
1.2387E+00 
1.2751E+00 
1.3086E+00 
1.3I00E+OO 
1.3172E+00 
1.3I90E+OO 
1.3218E+00 
1.3286E+00 
1.3391B-rOO 

1.3664E+OO 
1.3902E+00 
1.4104E+OO 
1.4270E+00 
1.4397E+00 
1.4486E+00 
1.4536E+OO 
1.4547E+00 
1.4520E+00 
\.4456E+00 
1.4356E+00 
1.4220E+00 
\.4051E+00 
1.3850E+OO 
1.3620E+00 
1.3362E+00 
1.3079E+00 
1.2773E+00 
1.2448E+00 
1.2105E+00 
I. 1 748E+00 
1.1378E+00 
\.0999E+00 
1.0613E+OO 
1.0223E+00 
9.830IE-01 
9A3-/JE-O{ 

9.0472E-Ol 
8.6609E-Ol 
8.2806E-0l 
7.9078E-OI 
7.5439E-01 
7.1903E-01 
6.8479E-Ol 
6.5178E-Ol 
o.2007t.-Ul 

5.897IE-Ol 
5.6074E-Ol 
5.3321£-01 
5.0710E-01 
4.8244E-01 
4.5921E-01 
4.3739E-01 
~.1695E-OI 

.I.9785E-01 

.1.8oo4E-01 
3.6348£-01 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO . 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
2.853E+04 
2.764E+04 
2.626B.,.04 

2.275E+04 
1.962E+04 
1.683E+04 
1.436E+04 
1.22IE+04 
l.035E+04 
8. 739E+03 
7.362E+03 
6. 189E+03 
5. 1 92E+03 
4.348E+03 
3.635E+03 
3.035E+03 
2.529E+03 
2.105E+03 
1.750£+03 
1.453E+03 
1.205E+03 
9.992E+02 
8.279E+02 
6.822E+02 
5.6 I gE+02 
4.626E+02 
3.810E+02 
3.137E+02 
2.583£+02 
2.ID1:.+UL 

1.752E+02 
1.443£+02 
\ .182E+02 
9.638E+OI 
7.860E+Ol 
6.410E+01 
5.227E+Ol 
4.263E+01 
.iA/6l::+UJ 
2.835E+OI 
2.312E+01 
1.885£+01 
t.537E+Ol 
1.254E+Ol 
1.022E+Ol 
8.338E+00 
6.772E+00 
5.490E+00 
4. 447E+00 
3.587E+OO 

nm 

6.582E+OO 
6. 157E+00 
S.76()E+00 
5.388E+00 
5.040E+00 
4.715E+OO 
4.4IOE+00 
4. 126E+00 
3. 859E+00 
3.610E+00 
3.377E+00 
3. 1 59E+00 
3. 150E+00 
3./03E+OO 
3.090E+00 
3.072E+00 
3.027E+00 
2.95.5B.,.00 

2. 765E+OO 
2.586E+00 
2.419E+00 
2.263E+00 
2.1 17E+00 
1.980E+OO 
1.853E+00 
1.733E+00 
\.621E+OO 
1.516E+00 
IAI9E+00 
1.327E+00 
1.241E+00 
1.16IE+00 
1.086E+00 
\.()\6E+OO 
9.506E-01 
8.892E-OI 
8.318E-OI 
7.78IE-Ol 
7.279E-01 
6.809E-Ol 
6.370E-01 
5.959E-OI 
5.574E-OI 
5.214£-0\ 
4.8f8E-OI 

4.563E-OI 
4.268£-01 
3.993E-01 
3.735E-OJ 
3.494E-OI 
3.269E-Ol 
~.058E-OI 

2.860E-OI 
:z.o/bt.-UJ 

2.503£-01 
2.34IE-OI 
2.190E-01 
2.049E-Ol 
1.917E-Ol 
1.793E-01 
1.677E-01 
1.569E-01 
1.468E-Ol 
1.373E-OI 
1.284E-0] 
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TABLE I: Fonn factors, attenuation and scattering cross-sections. Z - 1-92, from E = 0.00 1-0.0 10 ke V to E = 400-1000 ke V 

E 
keY 

I.032004E+O I 
l.103212E+OI 
I. 1 79334E+O I 
1.260708E+O I 
1. 347697E+OI 
I ,44Q688E+O 1 
1.540095E+O 1 
1.6463,62E+O I 
1.759961 E+O I 
1.881 398E+OI 
2.011215E+01 
:2. I 49988E-KH 

2.298338E+OI 
2.456923E+O 1 
2.626450E+O I 
2.807676E+Ol 
3.001405E+OI 
3.208502E+0 1 
3.429889E+01 
3.666551 E+O I 
3.919543E+Ol 
4.1 89992E+0 I 
4.47910IE+OI 
4.788 1 59E+O I 
5.1 1 8542E+OI 
5.471721E+01 
5. 849270E+OI 
6.252870E+01 
6.6843 1 8E+O I 
7. I 45536E+OI 
7.638578E+OI 
8. I 6564OE+O I 
8.729069E+O I 
9.331374E+OI 
9.975239E+OI 
1.066353E+02 
1.139931 E+02 
1.2 I 8587E+02 
1.302669E+02 
1.392553E+02 
1.488640E+02 
1.59 [356E+02 
1.701 159E+02 
1.818539E+02 
\ .9440 18E+02 
2.078156E+02 
2.22 I 548E+02 
2.374835E+02 
2.538699E+02 
2.713869E+02 
2.901126E+02 
3, \ 01304E+02 

3.3 \ 5294E+02 
3.544049E+02 
3.788588E+02 
4.05000 I E+02 
4 .. <29451 E+02 

7.02238E+OO 
7.02000E+OO 
7.01 785E+OO 
7.01591E+OO 
7.0 14 1 8E+OO 
7.0 1 263E+OO 
7.01 1 23E+OO 
7.00999E+OO 
7.00888E+OO 
7.00789E+OO 
7.0070IE+OO 
7.0062212+00 

7.00552E+OO 
7.00489E+OO 
7.00435E+OO 
7.00387E+OO 
7.00343E+OO 
7.oo304E+OO 
7.00269E+OO 
7.00238E+OO 
7.oo21OE+OO 
7.00 186E+OO 
7.00I64E+OO 
7.001 45E+00 
7.001 28E+OO 
7.(Xll13E+OO 
7.00 I OOE+OO 
7.00088E+OO 
7.00078E+OO 
7.00068E+OO 
7.00060E+OO 
7.ooo53E+OO 
7.ooo47E+OO 
7.00041 E+OO 
7.ooo36E+OO 
7.ooo32E+OO 
7.00028E+OO 
7.00025E+OO 
7.00022E+OO 
7.000 19E+OO 
7.000 17E+OO 
7.000 1 5E+OO 
7.ooo13E+OO 
7.000 12E+OO 
7.oooIOE+OO 
7. 00009 E+OO 
7.0000SE+OO 
7.oooo7E+00 
7. oooo6E+ 00 
7.oooo5E+OO 
7.00005E+OO 
7.00004E+OO 

7.oooo4E+00 
7.oooo3E+00 
7.()(x)()3E+00 
7.()(x)()2E+00 
7.()(x)()2E+OO 

l.0461E-02 
9.0226E-03 
7.7825E-03 
6.7122E-03 
5.7889E-03 
4.9927E-03 
4.3060E-03 
3.7138E-03 
3.2030E-03 
2.7624E-03 
2.3825E-03 
2.054812-03 

1.7722E-03 
I 5285E-03 
I.3183E-03 
1.1 327E-03 
9.7197E-04 
8.3408E-04 
7.1 576E-04 
6. 1 422E-04 
5.2709E-04 
4.5232E-04 
3.8815E-04 
3.3309E-04 
2.8584E-04 
2.4529E-04 
2.l050E-04 
1.8064E-04 
1.5501E-04 
1.3303E-04 
1.1416E-04 
9.795IE-05 
8.4023E-05 
7.207SE-05 
6.1 826E-05 
5.3035E-05 
4.5494E-05 
3.9025E-05 
3.3476E-05 
2.S716E-05 
2.4633E-05 
2.113IE-05 
\.8\26E-05 
1.5549E-05 
l.3338E-05 
1.1442E-05 
9.8150E-06 
8.4195E-06 
7.2224E-06 
6.1956E-06 
5.3147E-06 
4.3';91 E-06 

3.9!09E-06 
3.3549E-06 
2.8779E-06 
2.4688E-06 
2.1 178E-06 
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3.0452E+OO 
2.4571E+OO 
1.9825E+OO 
1.5995E+OO 
1.2905E+OO 
1.04IIE+OO 
8.3998E-OI 
6.7769E-Ol 
5.4676E-Ol 
4.4112E-Ol 
3.5589E-0! 
2.&71312-01 

2.3 1 66E-OI 
1.8690E-OI 
1.5079E-01 
1.2120E-OI 
9.7291E-02 
7.8100E-02 
6.2695E-02 
5.0328E-02 
4.04OIE-02 
3.2432E-02 
2.6035E-02 
2.0900E-02 
1.6777E-02 
1.3468E-02 
1.0812E-02 
8.6790E-03 
6.9672E-03 
55930E-03 
4.4898E-03 
3.6038E-03 
2.8918E-03 
2.3205E-03 
1.8621E-03 
1.4942E-03 
J.1990E-03 
9.6212E-04 
7.7205E-04 
6.1953E-04 
4.9713E-04 
3.9892E-04 
3.2011E-04 
2.5688E-04 
2.0613E-04 
1.6541E-04 
1.3273E-04 
1.0651E-04 
8.5470E-05 
6.8586E-05 
5.5037E-05 
4.416JE-0:; 

3.544IE-05 
2.8440E-05 
2.2822E-05 
1.8313E-05 
1.4696E-OS 

<r(coh+inc) 
l,;ull/g 

3.4811E-0I 
3.3387E-Ol 
3.2069E-OI 
3.0852E-01 
2.9729E-01 
2.8693E-01 
2.7738E-0I 
2.6857E-OJ 
2.6045E-OI 
2.5295E-Ol 
2.4601E-01 
2.39SSE-Ol 
2.336lE-Ol 
2.2804E-OI 
2.2284E-Ol 
2.1795E-01 
2.l334E-01 
2.0897E-0I 
2.048IE-Ol 
2.0083E-Ol 
1.9700E-Ol 
1.9330E-OI 
1.897lE-Ol 
1.8620E-OI 
1.8277E-01 
1.794OE-0l 
1.7608E-0l 
1.7280E-01 
1.6955E-Ol 
1.6633E-Ol 
1.6313E-0I 
1.5995E-OI 
1.5678E-01 
1.5363E-01 
1.5049E-Ol 
1.4737E-0l 
I.4427E-OI 
1.4119E-01 
1.3813E-01 
1.3509E-Ol 
1.3208E-OI 
1.2909E-01 
1.2614E-01 
1.2323E-Ol 
1.2035E-01 
1.1751E-01 
1.1472E-Ol 
1.1197E-OI 
1.0927E-OI 
I.0662E-OI 
1.0402E-Ol 
l.OI48E-OI 

9.900IE-02 
9.6577E-02 
9.4213E-02 
9.191IE-02 
8.967IE-02 

2.894E+OO 
2.334E+OO 
1.883E+OO 
1.519E+OO 
1.225E+OO 
9.886E-Ol 
7.975E-OI 
6.433E-OI 
S.190E-OI 
4.l86E-Ol 
3.377E-Ol 
2.72412-01 

2.198E-OI 
1.773E-01 
1,430E-OI 
!.l49E-01 
9.224E-02 
7.403E-02 
5.94IE-02 
4.768E-02 
3.827E-02 
3.071E-02 
2.465E-02 
1.978E-02 
1.588E-02 
1.274E-02 
1.023E-02 
8.208E-03 
6.587E-03 
5.287E-03 
4.243E-03 
3.405E-03 
2.732E-03 
2.19lE-03 
1.758E-03 
1.4lOE-03 
I.I3IE-03 
9.076E-04 
7.28IE-04 
5.84IE-04 
4.686E-04 
3.759E-04 
3.016E-04 
2.419E-04 
1.94IE-04 
1.557E-04 
1.249E-04 
1.002E-04 
8.038E-05 
6.448E-05 
5.173E-05 
4.15013-05 

3.329E-05 
2.67IE-OS 
2.143E-OS 
1.719E-OS 
1.379E-OS 

Continued. 

1.201E-01 
1.124£-01 
1.051E-0I 
9.834E-02 
9.2ooE-02 
8.606E-02 
8.050E-02 
7.531E-02 
7.045E-02 
6.59OE-02 
6.165E-02 
5.767:12-02 

5.395£-02 
5.046E-02 
4.721E-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38 1 E-0.2 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
I.S55E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
I.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
6.818E-03 
6.378E-03 
5.966E-03 
5.S8lE-03 
5.221E-03 
4.884E-03 
4.569E-03 
4.274E-03 
J.99G13 OJ 

3.74OE-03 
3.498E-03 
3.273E-03 
3.06IE-03 
2.8ME-03 
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o Z=8 

"Iomic weight - 1.59994OE+Ol gfmol. nominal density p (gfcm 3
) - l.331OE-03 

j.I..(barnsiatom) - JL(cm2/g) X 2.6S676E+OI. E(eV) ..,(cm2/g) - /lee/atom) X 2.63012E+06 

.j (dges. Edge energies (keV): 

K 5.32000E-OI L 2.37000E-02 L II 
Re!ativ¥c correction estimate lrel (H82.3/5CL) - -7.7133E-03. -4.2000E-03 e/atom 
Sudear Thomson c~rrection fNT - -2.1944E-03 elatom 

E 
keY 

6.958000E-03 
7.064500E-03 
7.092900E-03 
7 . 1 35500E -03 
7.242000E-03 
1.069000E-02 
1.14?7fi1R-0? 
L221612E-02 
1.305903E-02 
1.396010E-02 
1.492335E -02 
1.595306£ -02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
?O&:HI4F-02 

2.227063E-02 
2.322600E-02 
2.358150E-02 
2.367630E -02 
23807306 -02 

2.381850E -02 
2.417400E-02 
2.545OO1E-02 
7.720606E-02 

2.908327E-02 
3.109002E-02 
3J23523E-0l 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.34D198E-02 
4.639671 E -02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.91241IE-0:2 
S.458368E-02 
9.041995E-02 
9.665893E-02 
1.033284E-Ol 
1.I04581E-Ol 
I.lS0797E -0 I 
1.262272E-Ol 
1.349368E-Ol 
1.442475E-OI 
1.542005E-OI 
1.6484D4E-O: 
i.7621ME -0) 

i.88~7.12E-01 

ft 
elatom 

- 2.20730E+00 
- 3. 19554E+00 
- 4.32288E+00 
- 3.22458E+00 
-2.28890E+OO 

2.1149OE-0I 
4 T)'i?~F-OI 

6.41679E-Ol 
8.41330E-Ol 
1.03339E+OO 
1.2 1 943E+OO 
I.40070t::+oo 
1.57805E+00 
1.75182E+OO 
1.9214OE+OO 
?O~41()F+fl() 

2.23222E+00 
2.2940 1 E+OO 
2.27485E+00 
2.2 I 999E+00 
2.2,;)056~+OO 

2.29549E+00 
2.38419E+00 
2.56373E+00 
2.77017F+OO 

2.97896E+00 
3. 1 9372E+00 
3.41313E+00 
3.63537E+00 
3.85841 E+OO 
4.08006E+00 
4.29812E+00 
4.51045£+00 
4.7 1 509E+OO 
4.91032E+00 
5.09473E+00 
5.26727E+00 
5.42719E+00 
5.57410E+00 
5.70887E+00 
5.82981 E+oo 
5.93830E+00 
6.03498E+00 
6. 1 2073E+00 
6.19637E+00 
6.26258E+00 
6.32029E+00 
6.37066E+00 
6.41516E+00 
6.44826E+00 
6.46854E+OO 
6.47860E+00 
6.4801 ('E+OO 
6.47437E+OO 

h 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2. 1888E+00 
2.2193E+00 
2.8635E+00 
2 ()247F.+OO 

2.977 1 E+OO 
3.0227E+00 
3.0629E+OO 
3.0988E+OO 
3.1309E+00 
3. 1 595E+00 
3.1845E+00 
3.2056E+00 
11???F+OO 

3.233SE+OO 
3.2375E+00 
3.2384E+00 
3.2385E+00 
J.364Jh+OO 
3.3645E+00 
3.3716E+00 
3.3962E+OO 
J428IE+OO 

3.4550E+00 
3.4718E+00 
3.4162E+00 
3.467IE+00 
3.4438E+OO 
3.4059E+00 
3.3536E+00 
3.2873E+00 
3.20%OE+00 
3.1170E+00 
3.0 I 57E+OO 
2.9059E+00 
2.7892£+00 
2.6674E+00 
2.5423E+00 
2.4 1 54E+00 
2.2881E+00 
2.1619E+00 
2.0376E+00 
1.9 1 59E+00 
1.7974E+00 
;.6829E+00 
1.5728E+00 
1.4636E+00 
1.3-130E+00 
l.2.306E+OO 
i.1262E+00 
1.0297E+00 
9.4D68E-OI 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
8.0680E+05 
8.060 I E+05 
7.0453E+05 
fi.73 I 1R+05 
6.4097E+05 
6.0878E+05 
5.7706E+OS 
5.4613E+05 
5. 10 17E+05 
4.8727E+05 
4.5943E+05 
4.3262E+05 
4 0fi79E..oS 

3.8 1 87E+05 
3.6662E+05 
3.6119E+05 
3.5976E+05 
3.7 I 67E+05 

3.7152E+05 
3.6683E+05 
3.5098E+05 
3.314IE+05 

3.1245E+05 
2.9370E+05 
2.7509E+05 
2.5667E+05 
2.3849E+05 
2.2064E+05 
2.0322E+05 
1.8635E+OS 
1.70 I 2E+05 
1.5462E+05 
1.3994E+05 
l.2614E+05 
1.1326E+05 
1.0132E+05 
9.0338E+04 
8.0288E+04 
7.1150E+04 
6.2884E+04 
5.5445E+04 
4.8768E+04 
4.2799E+04 
3.7485E+O-l 
3.2772E+04 
2.8527E+04 
2.4487E+04 
2.0989E+0-1-
1.7970E+04 
1.5369E+04 
I.3 134E+04 

7.I0000E-03 

cr(coh+inc) 
cm2/g 

2.2483E-04 
2.394OE-04 
2,4339E-04 
2.4946E-04 
2.651IE-04 
1.2029E-03 
1.5334E-03 
1.9453E-03 
2.4564E-03 
3.0872E-03 
3.8621E-O.J 
4J~W3c-03 

5.%13E-03 
7.3557E-03 
9.0354E-03 
1.1049F-0? 

1.34S1E-02 
1.5189E-02 
1.5865E-02 
1.6048E-02 
1.6302E-02 
1.6324E-02 
1.1026E-02 
1.9671E-02 
J.31>33E-OJ 

2.8270E-02 
3.367IE-02 
3.9932E-02 
4.7156E-02 
5.5453E-02 
6.4936E-02 
7.5725E-02 
8.794IE-02 
1.0171E-OI 
1.1716E-OI 
I.3440E-Or 
1.5357E-01 
1.7477E-01 
1.9812E-Ol 
2.2370E-OI 
2.5160E-OI 
2.81S9E-01 
3.1462E-Ol 
3.498\E-OI 
3.8747E-OI 
4.2758E-01 
4.7009E-OI 
5.1493E-Ol 
5.6198E-OI 
6.IIIIE-Ol 
6.6214E-01 
7.1488E-0: 
7.69IOE-OI 
8.2453E-OI 

L III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
0.000£+00 
O.OOOE+OO 
O.<xx)E+OO 
O.OOOE+OO 
O.OOOE+oo 
OJ){)()F+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+DO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

7.IOOOOE-03 

~ 

nm 

1.782E+02 
1.755E+02 
I.748E+02 
1.738E+02 
1.712E+02 
1.160£+02 
1.085E+02 
1.015E+02 
9.494E+Ol 
8.88IE+01 
8.308E+01 
7.772c+UI 
7.270E+01 
6.80lE+Ol 
6.362E+Ol 
'i Q'i1F+OI 

5.567E+Ol 
5.338E+Ol 
5.258E+OJ 
5.237E+OI 
5.Zu!H:!+UI 
5.205E+Ol 
5.(29E+<H 
4.872E+01 
4.s"7E~(}1 

4.263E+OJ 
3.988E+Ol 
3.73IE+OI 
3.490E+Ol 
3.'264E+Ol 
3.054E+OI 
2.857E+OI 
2.672E+Q\ 
2.5ooE+OI 
2.338E+01 
2.187E+OI 
2.046E+OI 
1.914E+OI 
1.791E+OI 
1.675£+01 
1.567E+OI 
1.466E+Ol 
!.371E+Ol 
1.283E+OI 
1.2ooE+01 
l. 1 22E+Ol 
l.050E+OI 
9.822E+00 
9. 1 88E+00 
8.59SE+00 
8,t)40E+OO 
7.52IE+00 
7.036E+OO 
6.582E+00 
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TABLE I: Form factors. attenuation and scattering cross-sections. Z - 1-92, from E O.(XH-O.OlO keY to E = 400-1000 keY 

E 
keY 

2.013709E-OI 
2.152655E-Ol 
2.3011ME-OI 

2.459970E-Ol 

2.62970SE-Ol 
2.811158E-Ol 
3.005t28E-01 
3.212482E-01 
3.434143E-OI 
3.671099E-Ol 
3.924405E-Ol 

4.'195189E-OI 
4.484657E-01 
4. 794098E - 0 I 
5.124891E-Ol 
5.213600I: 01 

5.293400E-OI 
5.314680E-Ol 
5.346600E-01 
5.426400E-Ol 
5.478508E-0) 

5.856525E-01 
6.260625E-01 
6.692609E-01 
7.1 54399E-01 
7.648052E-01 
8. 175768E -0 I 
8.739896E-01 
9.342948E-01 
9.987612E-01 

1.067676E+00 
I. 141345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
\ .593329E+00 
1.70:3269E1"00 

1.820795E+00 

1.946430E+00 
2.080733E+00 
2.224304E+00 
2.377781 E+OO 
2.541848E+00 
2.7 1 7235E+00 
2.904724E+00 
3.105150E+00 
3.3 1 9406E+00 
3.548445E+00 
3.793288E+00 
4.055024C.,.00 

4.334821 E+oo 
4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.05 1 453E+00 

6.469004E+00 
6.915365E+00 
7.392525E+00 
7.902609E+00 
8.447890E+00 
9.030794E+00 
9.653919E+00 
1.032004E+0 I 

il 
elatom 

6.46203E+OO 
6.44358E+00 
6.41919E+OO 

6.38871 E+OO 
6.35166E+OO 
6.30713E+OO 
6.25366E+OO 
6. 1 8896E+OO 
6.10952E+OO 
6.00975E+OO 
5.88028E+OO 
5.70405E+OO 
5.44549E+OO 
5.0 10 12E+OO 
3.97074E+OO 
:3.28506I:1"OO 

1.63837E+00 
-3.36417E-Ol 

1.71635E+00 
3.51780E+OO 
4.05204E+OO 

5.74654E+00 
6.55266E+OO 
7.07480E+00 
7.44087E+00 
7.70602E+OO 
7.90 1 50E+OO 
8.04830E+OO 
8.16115E+OO 
8.24254E+00 
8.30267E+00 
8.3386IE+00 
8.35935E+00 
8.36902E+00 
8.37050E+00 
8.36596E+00 
8.35705E+00 
8.345nE't-OO 

8.33198E+00 
8.31689E+00 
8.30145E+00 
8.28581 E+OO 
8.26885E+00 
8.25152E+00 
8.23442E+00 
8.21791 E+OO 
8.20256E+00 
8. 1 8728E+00 
8. I 7222E+oo 
8. 15779E+00 
8.1 4414C.,.00 

8.13 1 36E+00 
8.1 1 947E+00 
8.10847E+00 

8.09834E+00 
8.08903E+00 
8.08051 E+OO 
8.07273E+00 
8.06564E+00 
8.05920E+00 
8.05336E+OO 
8.04808E+OO 
8.04333E+OO 

8.03905E+OO 
8.03513E+00 

12 
elatom 

8.5876E-Ol 
7.8355E-01 
7.1404E-OI 

6.5159E-01 
5.9399E-01 
5.4143E-Ol 
4.9351E-01 
4.4986E-Ol 
4. 10 1 2E-01 
3.7397E....,01 
3.41IOE-01 
3.1121E-Ol 
2.8376E-01 
2.5661E-Ol 
2.3191E-01 
2.2S9:3E~OI 

2.2075E-Ol 
2.194IE-Ol 
4.1067E+00 
4.0360E+00 
3.99IlE+00 
3.691IE+00 
3.3971E+00 
3.1024E+00 
2.8186E+00 
2.5523E+00 
2.3068E+00 
2.0831E+00 
1.8753E+00 
1.6834E+00 
1.5016E+00 
1.3385E+00 
I. 1 926E+00 
1.0621E+00 
9.4552E-OI 
8.4147E-OI 
7.4865E-Ol 
6.6590E-Ol 

5.9217E-OI 
5.265IE-01 
4.6808E-OI 
4.1395E-01 
3.6513E-OI 
3.2207E-OI 
2.8409E-OI 
2.5059E-OI 

2.1994E-Ol 
1.92\3E-OI 
1.6784E-OI 
1.4662E-01 
!.2808C 01 

1.1189E-Ol 
9.7749E-02 
8.5394E-02 
7.4601E-02 
6.5172E-02 
5.6936E-02 
4.9740E-02 
4.3455E-02 
3.7964E-02 
3.3166E-02 
2.8976E-02 
2.5277E-02 
2.1935E-02 

1.8995E-02 
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1.1216E+04 
9.5735E+03 
8. I 679E+03 

6.9666E+03 
5.9408E+03 

5.0656E+03 
4.3 1 92E+03 
3.6831E+03 
3. 141OE+03 
2.6793E+03 
2.2860E+03 
1.951IE+03 
1.6641E+03 
1.4078E+03 
I. 1902E+03 
1. 1 397E-t-03 

1.0969E+03 
1.0858E+03 
2.0202E+04 
1.9562E+04 
1.9160E+04 
1.6577E+04 
1.4271E+04 
1.2192E+04 
1.0362E+04 
8.7773E+03 
7.4209E+03 
6.2688E+03 
5.2791E+03 
4.433IE+03 
3.6990E+03 
3.0845E+03 
2.5708E+03 
2.1417E+03 
1.7836E+03 
1.4849E+03 
1.2358E+03 
I.0283E+03 

8.5538E+02 
7.1 1 45E+02 
5.9 1 67E+02 
4.8948E+02 
4.0388E+02 
3.3325E+02 
2.7498E+02 
2.2690E+02 

1.8630E+02 
1.5224E+02 

1.2440E+02 
1.0166E+02 
B.J077C1"OI 

6.7890E+Ol 

5.5480E+Ol 
4.5339E+01 
3.7052E+OI 
3.0280E+OI 
2.4746E+01 
2.0223E+Ol 
1.6527E+OI 
1.3507E+Ol 
1.1038E+01 
9.021IE+OO 
7.3617E+00 
5.9760E+00 

4.8409E+OO 

a(coh+inc) 
cm2/g 

8.8088E-01 

9.3785E-01 
9.9.509E-OI 

1.0523E+00 
I.I090E+OO 

1.1649E+OO 
1.2196E+oo 
1.2727E+OO 
1.3238E+OO 
1.3725E+OO 
1.4186E+00 

1.4616E+OO 
1.50 1 2E+OO 
1.5372E+OO 
1.5692E+00 
1 • .5768E1-OO 

1.5833E+OO 
1.5849E+00 
1.5874E+00 
1.5934E+00 
1.5971E+OO 
1.6206E+00 
1.6397E+OO 
1.6542E+00 
1.6640E+OO 
1.669IE+OO 
1.6695E+00 
1.6654E+OO 
1.6567E+00 
1.6436E+00 
1.6264E+00 
1.605IE+00 
1.5801E+00 
1.5516E+00 
1.5199E+00 
1.4852E+00 
1.4479E+00 
1.4083131"00 

1.3667E+00 
1.3235E+00 
1.2790E+OO 
1.2334E+00 
1.1872E+00 
I.I406E+oo 
1.0938E+00 
1.0472E+00 
1.0011E+00 
9.5552E-OI 
9.1083E-01 
8.6716E-0I 
B.2468C 01 

7.8354E-Ol 
7.4386E-Ol 
7.0572E-Ol 
6.6922E-OI 
6.3440E-0\ 
6.0130E-Ol 

5.6995E-Ol 
5.4035E-OI 
5.1248E-01 
4.8633E-01 
4.6186E-01 
4.3901E-01 
4.1774E-OI 
3.9798E-01 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'{X)()E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE-t-OO 

O.oooE+OO 
O.oooE+OO 
1.913E+04 
1.853E+04 
1.815E+04 
1.573E+04 
1.355E+04 
1. 159E+04 
9.852E+03 
8348E+03 
7.059E+03 
5.964E+03 
5.022E+03 
4.216E+03 
3.520E+03 
2.936E+03 
2.447E+03 
2.039E+03 
1.699E+03 
1.414E+03 
1. 1 77E+03 
9.796E+02 

8.150E+02 
6.779E+02 
5.637E+02 
4.662E+02 
3.845E+02 
3. 1 72E+02 
2.616E+02 
2. 1 57E+02 
1.77IE+02 
1.447E+02 
1.182E+02 
9.662E+OI 
7.!396C.,.OI 

6.452E+Ol 
5.272E+01 
4.308E+0\ 
3.520E+OI 
2.877E-+OI 
2.35IE+Ol 
1.92IE+OI 
1.570E+O\ 
1.283E+01 
1.048E+Ol 
8.564E+00 
6.988E+00 

5.672E+00 
4.594E+00 

Continued. 

A 
nm 

6.1 57E+OO 
5.760E+OO 
.5 • .388E+OO 

5.04OE+00 

4.7t5E+OO 
4.410E+OO 
4. 126E+oo 
3.859E+OO 
3.610E+OO 
3.377E+00 
3. 159E+00 
2.955E+00 
2.765E+OO 
2.586E+OO 
2.419E+OO 
2.378E1-OO 

2.342E+00 
2.333E+00 
2.319E+OO 
2.285E+00 
2.263E+00 
2.117E+OO 
1.980E+00 
1.853E+OO 
1.733E+OO 
1.621E+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.241E+00 
1.161E+00 
1.086E+00 
1.0 16E+00 
9.506E-01 
8.892E-01 
8.318E-0I 
7.78IE-Ol 
7.279E-OI 

6.809E-Ol 
6.370E-OI 
5.959E-OI 
5.574E-OI 
5.214E-OI 
4.878E-OI 
4.563E-01 
4.268E-Ol 
3.993E-01 
3.735E-OI 
3.494E-01 
3.269E-OI 
3.058C 01 

2.860E-Ol 
2.676E-01 
2.503E-01 
2.34IE-01 
2.190E-Ol 
2.049E-OI 

1.917E-01 
1.793E-OI 
1.677E-01 
1.569E-Ol 
l.468E-OI 
1.373E-Ol 
1.284E-Ol 

1.201E-Ol 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

£ 1.1. I.I.K 
keY e/atom elatom cm2fg cm2/g cm2fg nrn 

1.I03212E+Ol 8.03 1 54E+OO 1.6411E-02 3.9 1 25E+oo 3.7966E-OI 3.712E+00 1.1 24E-OI 

1.1 79334E+O 1 8.02827E+OO 1.4177E-02 3.1618E+oo 3.627IE-OI 2.999E+00 1.051E-01 

I ,260708E+O 1 8.02530E+OO 1.2248E-02 2.555 1 E+OO 3.4705E-01 2.424E+00 9.834E-02 
1.3.Z697E+O 1 8.02262E+00 1.0581E-02 2.0649E+oo 3.3260E-Ol 1.958E+OO 9.200E-02 
I. 4406S 8E ,01 . 8.0202 I E+OO 9.140613 03 1.6687ETOO 3.1928E-Ol 1.~82E+OO 8.606E-02 

1.540095E+0 1 8.01804E+OO 7.8965E-03 1.3485E+OO 3.0702E-Ol 1.279E+00 8.050E-02 
1.646362E+O 1 8.0 1609E+OO 6.8218E-03 1.0898E+OO 2.9572E-01 1.033E+OO 7.53lE-02 
1.759961E+OI 8.01 434E+oo 5.8934E-03 8.8072E-01 2.8532E-Ol 8.348E-Ol 7.045E-02 
1.88 1 398E+OI 8.0 1 277E+OO 5.0913E-03 7.1 1 75E-0I 2.7573E-OI 6.746E-OI 6.590E-02 
2.011215E+Ol 8.01 I 37E+OO 4.3984E-03 5.7519E-OI 2.6688E-OI 5.45lE-01 6.165E-02 
2. I 49988E+O I 8.0 I 0 12E+OO 3.7998E-03 4.6484E-Ol 2.587IE-Ol 4.404E-OI 5.767E-02 
2.298338E+0 1 8.00900E+OO 3.2827E-03 3.7566E-OI 2.5114E-OI 3.559E-OI 5.395E-02 
2.456923E+OI 8.00801 E+OO 2.8360E-03 3.0359E-0I 2.44llE-01 2.876E-01 5.046E-02 
2.626450E+0 1 8.007 1 3E+00 2.4500E-03 2.4535E-01 2.3756E-OI 2.324E-Ol 4.72IE-02 
2.807676E+Ol 8.00633E+OO 2.1079E-03 1.9746E-01 2.3144E-01 1.870E-01 4.416E-02 
3.001405E+01 8.00562E+00 1.811OE-03 1.5870E-01 2.2570E-01 1.502E-Ol 4.131E-02 
3 .208502E+0 1 8.00498E+00 1.5560E-03 1.2755E-01 2.2028E-01 1.207E-01 3.864E-02 
.'.419889R+OI ROO44?R+OO 1.336&E-03 l.01S1E-Ol 2.1516B-Ol 9.701E-02 3.61513 02 

3.666551E+01 8.00392E+OO I.l486E-03 8.2390E-02 2.1028E-01 7.795E-02 3.381E-02 
3.9 1 9543E+O 1 8.00347E+OO 9.8682E-04 6.6219E-02 2.0563E-Ol 6.264E-02 3.163E-02 
4. 1 89992E+o 1 8.00307E+00 8.4786E-04 5.3221E-02 2.0115E-01 5.033E-02 2.959E-02 
4.479 10 lE+O 1 8.00272E+OO 7.2846E-04 4.2775E-02 1.9684E-01 4.044E-02 2.768E-02 
4.788159E+OI 8.0024OE+OO 6.2588E-04 3.4379E-02 1.9266E-OI 3.250E-02 2.589E-02 
5.1 18542E+Ol 8.00213E+00 5.3774E-04 2.7631£-02 1.8859E-Ol 2.61IE-02 2.422E-02 
5.47172IE+01 8.00 1 88E+OO 4.620IE-04 2.2208E-02 1.8462E-OI 2.098E-02 2.266£-02 
5.849270E+Ol 8.00 166E+OO 3.9695E-04 1.7849E-02 1,8074E-OI 1.686E-02 2.120E-02 
6.252870E+O I 8.001 47E+OO 3.4I06E-04 1.4346E-02 1.7693E-OI 1.355E-02 1.983E-02 
6.684318E+0 1 8.00 130E+OO 2.9303E-04 1.1530E-02 1.7318E-01 1.089E-02 1.855E-02 
7. I 45536E+0 I 8.00 114E+00 2.5I77E-04 9.2670E-03 1.6948E-OI 8.749E-03 1.735E-02 
7 .638578E+0 I 8.00101E+00 2.1632E-04 7.4482E-03 1.6583E-01 7.030E-03 1.623E-02 
8.165640£+0 I 8.00089E+00 1.8580E-04 5.9845E-03 1.6223E-01 5.647E-03 1.518E-02 
8. 729069E+01 8.00079E+00 1.5948E-04 4.8053E-03 1.5867E-OI 4.533E-03 1.420E-02 
9.33 I 374E+OI 8.00069E+00 1.3689E-04 3.8584E-03 1.5514E-01 3.639E-03 1.329E-02 
9.975239E+0 I 8.00061 E+OO 1.1750E-04 3.098IE-03 1.5166E-OI 2.92IE-03 1.243E-02 
1.066353E+02 8.00054E+00 1.0086E-04 2.4876E-03 1.4821E-01 2.345E-03 1.I63E-02 
1.1 39931E1'02 3.00048E+OO 8.6511E-U;:' l.':Jn4E-U3 1.4481E-Ol 1.882E-03 1.088E-02 
1.2 I 8587E+02 8.00042E+00 7.4309E-05 1.6038E-03 1.41 44E-OI 1.511E-03 1.017E-02 
1.302669E+02 8.00037E+00 6.3783E-05 1.2878E-03 1.3812E-01 1.213E-03 9.518E-03 
1.392553E+02 8.00033E+00 5.4749E-05 1.034OE-03 1.3485E-01 9.735E-04 8.903E-03 
1.48R640R+02 R ()()()?9F.,.,OO 4.6994E-OS 8.3029E-04 l.:3162E 01 7.814C 04 8.329E-0.3 

1.59 I 356E+02 8.00025E+00 4.0338E-05 6.6669E-04 1.28ASE-()\ ().113E-04 1.I<:)lE-Q3 
1.701 1 59E+02 8.00022E+00 3.4625E-05 5.3533E-04 1.2532E-01 5.035E-04 7.288E-03 
1.818539E+02 8.00020E+00 2.9721E-OS 4.2985E-04 1.2226E-Ol 4.042E-04 6.818E-03 
I. 9440 18E+02 8.000 17E+00 2.551 IE-OS 3.4515E-04 1.1925E-01 3.244E-04 6.378E-03 
2.078 I 56E+02 8.000 15E+00 2.1898E-05 2.7714E-04 1.1631E-01 2.604E-04 S.966E-03 
2.22 I 548E+02 8.000 13E+00 1.8797E-05 2.22S4E-04 1.1343E-01 2.09IE-04 5.581E-03 
2.374835E+02 8.000 12E+00 1.6135E-05 1.7869E-04 1.1062E-Ol 1.678E-04 5.22IE-03 
2.538699E+02 8.000IOE+00 1.3849E-OS 1.4348E-04 1.0787E-01 1.347E-04 4.884E-03 
2.713869E+02 8.00009E+00 1.1888E-OS I.lS21E-04 1.0520E-01 1.081E-04 4.569E-03 
2.901126E+02 8.00008E+00 1.0204E-05 9.2SIIE-OS 1.0260E-01 8.680E-05 4.274E-03 
3.101304E+02 8.00007E+00 8.7592E-06 7.4284E-05 1.0007E-01 6.967E-05 3.998E-03 
3.3 I 5294E+02 8.00006E+00 7.5187E-06 5.9648E-05 9.7623E-02 5.593E-05 3.740E-03 
3.544049E+02 8.00005E+00 6.4S39E-O() 47RQfi'F-f)'i 9.5249E-02 -1.·190E-05 3.1988-03 

3.788588E+02 8.00005E+00 5.5399E-06 3.8459E-05 9.2954E-02 3.604E-05 3.273E-03 
4.05000 1 E+02 8.00004E+00 4.7554E-06 3.0882E-05 9.0737E-02 2.893E-05 3.061E-03 
4.32945 I E+02 8.00004E+00 4.0819E-06 2.4798E-05 8.8600E-02 2.322E-05 2.864E-03 
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F Z=9 

Atomic weight - 1.89984OE+01 glmol. nominal density p (glcmJ) - 1.1080E+00 

J.L.(bamsiatom) - .,.,(cm2/g) X 3. I 5476E+OI. £(eV) J.L(cm2/g) - fz(e/atom) X 2.21494E+06 

4 edges. Edge energies (ke V): 

K 6.85400E-00 L 3.IOOOOE-02 L 
Relativistic correction estimate Ir.) (H82.3/5CL) - -9.9395E-03. -5.4000E-03 e/atom 

N~clear Thomson correction INT - -2.3389E-03 e/atom 

E 
keY 

8.428000E-03 
~.:l:l7UUUb-UJ 

8.591400E -03 
8.643000E - 03 
8.772000E-03 
1.069000E-02 

1.\42761E-02 

1.221612E-02 

1.305903E -02 

1.396010E-02 
1.492335E -02 
1.595306E -02 
1.705382E -02 
1.823053E-02 
1.948844E -02 
2.083314E -02 

2.227063E -02 
2.380730E -02 
2.545OOIE-02 
2.720606E-02 
2.908327E-02 

3.038oo0E-02 
3.084500E -02 
3.096900E-02 

3.109002E-02 
3.115500E-02 

3. 162000E - 02 
3.323523E-02 
3.552846E-02 

3.797993E-02 
4.060054E-02 
4.31\0 198E-02 

4,639671 E - 02 

4,959809E -02 

5,302035E - 02 

5,667876E-02 
6.058959E-02 
6.477028E -02 

6.923942E-02 

7.401695E-02 
7.912411E-Q2 

8.458368E-02 
9.041995E-02 
9.665893E-02 

1.033284E-O: 
1.10458IE-0: 
1.1 80797E -0 I 
U62272E-OI 
I..H9368E-01 
1..+42475E-01 

1.542005E-01 
1 .648404E - 0 1 

1.7621.+4E-01 
UlS.1.7."2E-OI 

11 
e/atom 

-2.53843E+00 
- J.5U~J~b+oo 

- 4.60765E+OO 
- 3.54459E+OO 
- 2.64402E+OO 
- I.03438E+OO 

-7.85561E-01 

-5.55727E-OI 

-3.35163E-OI 

- 1.l8924E-0I 
9.58117E-02 

3.10798E-01 
5.27186E-0I 
7.45735E -0 1 

9.66891E-Ol 
1.19079E+OO 

1.41722E+00 
1.64545E+00 
1.87395E+OO 
2.IOOOOE+00 
2.31315E+00 

2.42332E+00 
2.42239E+00 
2.37534E+00 
2.42622E+OO 
2.45285E+00 

2.55277E+00 
2.77327E+00 
3.04456E+00 
3.31742E+00 
3.59298E+00 
3.87021 E+OO 

4.14747E+00 

4.42281 E+OO 

4.69410E+00 

4.95919E+OO 
5.21598E+00 
5.46254E+00 
5.69718E+00 

5.9185:1E+00 
6. 12552E+OO 

6.3 i 749E+00 
6.494D7E+00 
6.65510E+00 

6.80118E+OO 
6.93272E+00 
7.05053E+OO 
7.15570E+00 
7.24938E+00 
7 . .\3266E+00 

7A0712E+00 
7A7445E+OO 

7. 5248':1E+lHJ 
7.55803E+OO 

h 
e/atom 

O.OOOOE+OO 
U.UUOO1:.+OO 

O.OOOOE+OO 

2. 1300E+00 
2. 1646E+00 
2.647:lE+OO 

2.7969E+00 

2.9380E+00 

3.0710E+00 

3. 1 962E+00 
3.3139E+00 

3.4245E+00 
3.5280E+00 
3.6244E+00 
3.7 1 34E+00 
3.7948E+00 

3.8678E+00 
3.9320E+00 
3.9866E+00 
4.0307E+00 
4.0636E+00 
4.0786E+OO 
4.0826E+00 
4.0835E+00 
4.2017E+OO 

4.203 1 E+OO 

4.2127E+00 
4. 2434E+00 
4.2797E+00 
4.3029E+00 
4.3112E+00 
4.3036E+OO 

4.2796E+00 

4.2389E+00 

4.1815E+00 

4.1078E+CD 
4.01 86E+OO 
3.9150E+OO 
.\,7985E+00 

3.6708E+00 
J.5JJ8E+OO 

3.3894E+OO 
3.2395E+00 
3.0860E+00 

7.9}'08E+00 
2.7755E+00 
2.6214E+00 
2.4699E+00 
2 . .I2!7E+OO 
2.; 774E+00 

2.0.380E+00 
1.89.19£+00 
1.735JE+OO 
1.5870E+00 
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O.OOOOE+OO 
O.IJOQQE+QIJ 

O.OOOOE+OO 
5.4585E+05 
5. 4656E+05 
S.4S49E+OS 

5.42IOE+05 

5.3270E+05 

5.2087E+05 

5.0711E+05 
4.9 1 86E+05 
4.7546E+05 
4.5822E+05 
4.4035E+05 

4.2205E+05 
4.0345E+05 
3.8468E+05 
3.6582E+05 
3.4696E+05 
3.2816E+05 
3.0948E+05 
2.9736E+05 
2.9316E+05 
2.9206E+05 
2.9934E+05 
2.9881E+05 

2.9510E+05 
2.8280E+05 
2.668IE+05 
2.5094E+05 
2.3519E+05 
2.1963E+OS 

2.0431E+05 

1.8930E+05 

1.7468E+05 

1.6053E+05 
1.4690E+05 
1.3388E+05 

1.2151 E+05 
1.0985E+05 
9.8922E+04 

8.8755E+04 
7.9355E+04 
7.0717E+04 

6.2825E+04 
5.5655E+04 
4.9173E+04 
4.3341 E+04 
3.8109E+04 
.13434E+04 
2.9274E+04 
2.5.+48E+04 

2.1812E+04 
1.3660£+04 

II 8.60000E-03 

cr(coh+inc) 

cm2/g 

1.5103E-04 
J.oI 4:5E-04 

1.6431E-04 
1.6867E-04 

1.7994E-04 
4.1S&OE-04 

5.4590E-04 
7.1297E-04 

9.2639E-04 

1.1975E-03 
1.5401E-03 
1.9707E-03 
2.509IE-03 
3.1786E-03 
4.0067E-03 
5.0258E-03 

6.2732E-03 
7.7923E-03 
9.6326E-03 
1.1850E-02 
1.451OE-02 

1.6520E-02 
1.7276E-02 
1.7481E-02 
1.7682E-02 
1.7790E-02 

1.8576E-02 
2.1 446E-02 
2.589IE-02 
3.1113E-02 
3.7216E-02 
4.4111F-02 

5.2526E-02 

6.1982E-02 

7.2814E-02 

8.5160E-02 
9.9164E-02 
1.1 497E-01 
1.3271E-0I 
1.5254E-01 
1.7458E-OI 

1.9897E-OI 
2.2582E-01 
2.5522E-01 

2.8726E-01 
3.2200E-01 
3.5948E-01 

3.9970E-01 
4.4266E-Ol 
4.8830E-01 

5.3653E-OI 
5.8723E-01 

6.4D25E-Ol 
6.9539E-O; 

L III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
OJ.,OOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OJ)()()E+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.OOOC+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

8.60000E-03 

nm 

1.47IE+02 
1.449E+02 
1.443E+02 

1.435E+02 
1.413E+02 
1.160E+0? 

1.085E+02 

1.015E+02 

9.494E+Ol 
8.88IE+01 
8.308E+01 
7.772E+OI 
7.270E+OI 
6.801E+01 
6.362E+OI 
5.951E+01 
5.567E+01 
5.208E+01 
4.872E+01 
4.557E+01 
4.263E+01 
4.08IE+01 
4.020E+01 
4.003E+Ol 
3.988E+01 
3.980E+01 

3.921E+01 
3.731E+01 
3.490E+Ol 
3.264E+Ol 
3.054E+01 
2.857E+OI 
2.672E+OI 

2.500E+01 

2.338E+01 

2.187E+01 
2.046E+01 
1.914E+01 
1.791E+01 
1.675E+01 
I.S67E+OI 

1. 466E+0I 
1.371E+01 
1.283E+Ol 

1.200E+OI 
1.122E+01 
1.050E+01 
9.822E+00 
9. 188E+00 
8.595E+OO 
8.040E+00 
7.52IE+OO 

7.036E+00 
6.582E+OO 
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T~BLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

-
£ II h ~ a(coh+inc) j.LK A 
keY e/atom elatom cm2/g cm2/g cm2/g nm 

2.013709E-01 7.57744E+OO 1.4490E+00 1.5938E+04 7.5242E-01 O.OOOE+OO 6.1 57E+oo 
2.152655E-OI 7.58557E+00 1.3211E+00 1.3594E+04 8.1 107E-OI O.OOOE+OO 5.760E+OO 
2.301188E-01 7.58420E+OO 1.2031E+00 I. 1580E+04 8.7104E-OI O.OOOE+OO 5.388E+00 
2:4S9970E-OI 7.57462E+OO 1.0944E+OO 9.8541E+03 9.3200E-OI O.OOOE+OO 5.040E+OO 
2.629708E-01 7.55776E+OO 9.9472E-OI 8.3783E+03 9.9358B-Ol O.OOOE+OO 4.715E+00 
2.8! J 158E-Ol 7.53420E+00 9.0347E-0I 7.1 I 85E+03 1.0554E+00 O.OOOE+OO 4.4IOE+OO 
3.005128E-Ol 7.50422E+OO 8.2014E-OI 6.0449E+03 1.117lE+OO O.OOOE+OO 4. I 26E+oo 
3.212482E-OI 7.46776E+OO 7.4419E-01 5.131lE+03 1.1781E+OO O.OOOE+oo 3.859E+OO 
3.4341 43E-01 7.42436E+00 6.7509E-OI 4.3541E+03 1.2381E+OO O.OOOE-I-OO 3.61OEIOO 
3.671099E-OI 7.37312E+OO 6.1229E-Ol 3.6942E+03 1.2967E+00 O.OOOE+OO 3.377E+00 
3.924405E-01 7.31248E+OO 5.5531E-Ol 3.1 342E+03 1.3533E+00 O.OOOE+OO 3.1 59E+oo 
4.195189E-01 7.24000E+OO 5.0364E-Ol 2.6591E+03 1.4076E+00 O.OOOE+OO 2.955E+00 
4.484657E-OI 7. 15 1 84E+OO 4.5684E-01 2.2563E+03 1.4591E+00 O.OOOE+OO 2.765E+00 
4.794O')8E 01 7.04INE.,..OO 4.1448E-OJ I.IJI41JJ::+U3 1.5075E+00 O.OOOE+OO 2.586E+00 
5.12489IE-01 6.89910E+OO 3.7614E-01 1.6257E+03 1.5523E+00 O.OOOE+OO 2.419E+00 
5.478508E-01 6.704OOE+00 3.4I48E-01 1.3806E+03 1.5932E+OO O.OOOE+OO 2.263E+00 
5.856525E-OI 6.41337E+00 3.0993E-OI 1.1721E+03 1.6299E+OO O.OOOE+OO 2.117E+00 
6.260625E-01 5.90422E+00 2.794IE-0I 9.gS52E-I-02 J.6621EIOO O.ooor..,..oo r.9S0E+OO 
6.692609E-OI 4. 46336E+OO 2.5176E-01 8.3322E+02 1.6896E+00 O.OOOE+OO 1.853E+00 
6.71 6920E-Ol 4.27069E+OO 2.5034E-OI 8.2551E+02 \.69\oE+00 O.OOOE+OO 1.846E+00 
6.819730E-O[ 2.57294E+OO 2.4446E-Ol 7.9395E+02 1.6965E+OO O.OOOE+OO 1.818E+OO 
6.847146E-01 5.29790E-01 2.4292E-OI 7.8582E+02 1.6979E+OO O.OOOE+OO 1.811R-I-OO 
(i.888270E-OI 2.665 J 9E+OO 4.2681E+00 1.3724E+04 I. 7 OOOE+OO 1.295E+04 1.800E+00 
6.99 1080E-0 1 4.54067E+OO 4. 1803E+00 1.3244E+04 1.7050E+00 1.250E+04 1.773E+00 
7. 154399E-01 5. 64407E+00 4.047 1 E+OO 1.2529E+04 1.7122E+OO 1.183E+04 1.733E+00 
7.648052E-01 7.04400E+OO 3.6853E+00 1.0673E+04 1.7297E+OO 1.008E+04 1.621E+00 
8. 1 75768E-0 1 7.76036E+00 3.3518E+00 9.0805E+03 1.7421E+OO 8.583E+03 1.516E+OO 
8.739896E-Ol 8.225 1 8E+OO 3.0432E+00 7.7124E+03 1.7493E+00 7293E+03 1.419E+00 
9.342948E-01 8.55284E+00 2.7592E+00 6.5412E+03 t.75!3E+OO 6. I 88E+03 1.327E+00 
9.987612E-01 8.79468E+00 2.4992E+00 5.5424E+03 1.7481E+OO 5.245E+03 1.241E+00 
1.067676E+00 8.97744E+00 2.2538E+00 4.6757E+03 t.7400E+OO 4.4JOE+03 1.l61E+OO 
J .141345E+00 9.1 1455E+OO 2.0306E+00 3.9407E+03 1.7269E+00 3.737E+03 1.086E+OO 
I.220098E+OO 9.2 1 735E+00 1.8172E+00 3.2990E+03 1.709IE+00 3.130E+03 1.0 16E+00 
1.304285E+00 9.28588E+00 1.622IE+00 2.7547E+03 1.6869E+00 2.615E+03 9.506E-01 
1.394281 E+OO 9.33097E+00 1.4469E+00 2.2985E+03 1.6605E+00 2. I 82E+03 8.892E-OI 
1.490486E+00 9.35888E+00 1.2898E+00 1.9 I 67E+03 1.630IE+00 1.820E+03 8.318E-01 
1.593329E+00 9.37393E+00 1.l491E+00 1.5974E+03 1.5961E+OO 1.517E+03 7.781E-01 
1.703269E+00 9.37936E+00 1.0233E+00 1.3306E+03 1.5589E+00 1.264E+03 7.279E-01 
1.820795E+00 9.37762E+OO 9.1083E-01 I. 1 080E+03 1.5 1 87E+00 1.053E+03 6.809E-01 
1.946430E+00 9.37061 E+OO 8.1050E-01 9.223IE+02 1.4760E+00 8.762E+02 6.370E-0\ 
2.080733E+00 9.36013E+00 7.2104E-01 7.6755E+02 1.431OE+00 7.292E+02 5.959E-0! 
2.224304E+00 9.34689E+00 6.4132E-OI 6.3862E+02 1.3843E+00 6.067E+02 5.574E-01 
2.377781 E+OO 9.33207E+00 5.7033E-OI 5.3127E+02 1.336IE+00 5.046E+02 5.214E-0I 
2.541 848E+00 9.3 1 652E+00 5.0714E-Ol 4.4 [92E+02 1.2868E+00 4.J97E+02 4.878E-Ol 
:l.717235E tOO 9.JOJ09E1'OO 4.5093E-Ol 3.6758E+02 1.2368E+OO 3.49 I E+02 4.563E-01 
2.904724E+00 9.28588E+00 3.9862E-OI 3.0396E+02 1.1863E+00 2.885E+02 4.268E-OI 
3.105150E+00 9.26977E+00 3.5055E-OI 2.5005E+02 1.1358E+00 2.373E+02 3.993E-01 
3.3 1 9406E+00 9.25188E+00 3.0702E-OI 2.0487E+02 1.0855E+00 1.944E+02 3.735E-OI 
3.548445E+00 9.23378E+00 ?6>l9IE-OI 1.6785Et 02 I.OJ56E."OO 1.593E+02 3AY4c-OI 
3.793288E+00 9.21598E+00 2.3553E-OI 1.3753E+02 9.865IE-OI 1.305E+02 3.269E-Ot 
4.055024£+00 9.19881E+00 2.0629E-01 1.1268E+02 9.3836E-01 1.069E+02 3.058E-Ol 
4.334821 E+OO 9.1 8245E+00 1.8068E-OI 9.232IE+01 8.9138E-01 8.760E+OI 2.860E-01 
4.633924E+00 9. I 6700E+00 1.5825E-Ol 7.5642E+Ol 8.4575E-Oi 717>lF-I-()! 2.676E-OJ 
-I.9536ti4t.+W 9.15253£+00 1.3861E-OI 6.1977E+Ol 8.016IE-OI 5.88IE+01 2.503E-01 
S.2954Q7E+00 9. 1 3905E+00 1.2141E-OI 5.0782E+OI 7.5910E-OI 4.818E+OI 2.34IE-01 
5.660855£+00 9. 1 2654E+00 1.0634E-01 4.1609E+OI 7.1832E-01 3.948E+01 2.190E-01 
6.051453£+00 9.1 1500E+00 9.3147E-02 3.4093E+OI 6.7934E-01 3.234E+OI 2.049E-Ol 
(, .1f)9(){)4E ... OO 9. ! 043SE 100 b.1590E-02 1.7956E+or 6.42231::-01 2.650E+OI 1.917E-01 
6.9 1 5365E+(,l() 9.09464E+00 7.1467E-02 2.2390E+OI 6.0701E-OI 2.171 E+OI 1.793E-OI 
7.392525£+00 9.08575E+00 6.2601 E-02 1.8757E+Ol 5.737IE-01 1.779E+OI 1.677E-OI 
7.902609E+00 9.07766E+00 5.4836E-02 1.5369E+Ol 5.4232E-OI 1.457E+0 I 1.569E-01 
8.-W7890E+00 9.Q7041E+00 4.80J.tE-02 1.2594E+01 5.1282E-OI I. 194E+OI 1.468E-01 
9.0J0794E+OO 9.06412E+00 4.1998E-02 1.0301E+OI 4.8518E-OI 9.765£+00 1.373E-OI 
9.65.'919E+CX) '1.05787E+00 36478E-02 8.3693E+OO 4.5936E-01 7.934E+00 1.284E-OI 
1 .032004E+O I 9.052 I 4E+(X) 3.1684E-O~ 6.8001 E+OO 4.3530E-01 6.446E+00 1.201E-01 
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TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400--1000 keY - Continued. 

E 
keY 

1.l03212E+01 
I. I 79334E+O 1 
1.260708E+0 I 
1.347697E+O I 
1.440688E+O 1 
1.54OO95E+O I 
1.646362E+OI 
1.75996 I E+<>1 
1.881398E+O 1 
2.011215E+01 
2. I 49988E+O I 
2.298338E+OI 
2.456923E+01 
2.626450E+0 1 
2.807676E+01 
3.00 1405E+O I 
3.208502E+O I 
3.429889E+OI 
3.66655IE+Ol 
3.9 1 9543E+O I 
4. J 89992ETO I 

4.479101E+OI 
4.788159E+Ol 
5 .I 1 8542E+0 1 
5.47172IE+OI 
5.849270E+OI 
6.252870E+0 I 
6.6843 1 8E+0 1 
7. 1 45536E+01 
7 .638578E+0 1 
8. I 65640E+0 I 
8.729069E+01 
9.33 I 374E+0 I 
9.975239E+01 
1.066353E+02 
1.139931E+02 
1.218587E+02 
1.302669E+02 
1.392553E+02 
1.488640E+02 
1.591356E+02 
1.701 I 59E+02 
1.818539E+02 
1.9440 18E+02 
2.078156E+02 
2.22 1 548E+02 
2.J748J5C.,.02 

2.538699E+02 
2.71 3869E+02 
2.901 1 26E+02 
3.101304E+02 
3.315294E+02 
3.544049E+02 
3.788588E+02 
4.05000 I E+02 
4.329451 E+02 

fl 
eiatom 

9.04693E+00 
9.04219E+OO 
9.0379OE+OO 
9.03403E+00 
9.03050E+OO 
9.02731E+OO 
9.02442E+OO 
9.02 I 83E+OO 
9.0 1 949E+00 
9.0 1 739E+00 
9.01551E+OO 
9.0 I1R?P",OO 

9.0123IE+00 
9.01096E+OO 
9.00976E+00 
9.00868E+OO 
9.00772E+00 
9.00685E+00 
9.00608E+00 
9.00539E+OO 
9.00478B+OO 

9.00424E+00 
9.00375E+OO 
9.00332E+OO 
9.00294E+OO 
9.00260E+OO 
9.00230E+00 
9.00204E+OO 
9.00180E+00 
9.001 59E+00 
9.00I40E+00 
9,00 I 24E+00 
9.00IIOE+00 
9.00097E+00 
9.00085E+00 
9.00075E+00 
9.00066E+00 
9.00059E+OO 
9.00052E+00 
9.00046E+OO 
9.00040E+00 
9.00035E+00 
9.00031 E+OO 
9.00027E+00 
9.00024E+00 
9.00021 E+OO 
9.00019B't-OO 

9.000 I 7E+00 
9.000 I 5E+00 
9.00013E+00 
900011F",OO 

9.000IOE+00 
9.00009E+00 
9.00008E+00 
9.00007E+00 
9.00006E+00 

fz 
eiatom 

2.7520E-02 
2.3903E-02 
2.0762E-02 
1.7980E-02 
1.5549E-02 
1.3445E-02 
1.1 626E-02 
1.0053E-02 
8.6933E-03 
7.5I72E-03 
6.5003E-03 
S.62!oE-03 

4.8606E-03 
4.203IE-03 
3.6202E-03 
3.114IE-03 
2.6787E-03 
2.3042E-03 
1.9821E-03 
1.7050E-03 
1.4titi/E-UJ 

1.2616E-03 
1.0853E-03 
9.3356E-04 
8.0306E-04 
6.908IE-04 
5.9424E-04 
5.1118E-04 
4.3973E-04 
3.7826E-04 
3.2542E-04 
2.8001E-04 
2.4094E-04 
2.0732E-04 
1.7839E-04 
1.5350E-04 
1.3208E-04 
1.1 365E-04 
9.779IE-05 
8.4146E-05 
7.2405E-05 
6.2302E-05 
5.3609E-05 
4.6129E-05 
3.9693E-05 
3.4155E-05 
2.9389B-0:5 

2.5289E-05 
2.1760E-05 
1.8724E-05 
1.61 i2E-OS 

1.3864E-05 
1.1930E-05 
1.0265E-05 
8.8331E-06 
7.6007E-06 
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5.5252E+OO 
4.4893E+OO 
3.6477E+OO 
2.9550E+OO 
2.3905E+OO 
1.9337E+00 
1.564IE+OO 
1.2652E+OO 
1.0234E+OO 
8.2787E-01 
6.6967E-01 
5.4170E-01 

4.3819E-OI 
3.5446E-Ol 
2.8559E-01 
2.298IE-01 
1.8492E-01 
1.4880E-01 
1.1974E-OI 
9.6351E-02 
7.7532E-02 
6.2389E-02 
5.0203E-02 
4.0398E-02 
3.2508E-02 
2.6159E-02 
2.1050E-02 
1.6939E-02 
1.3630E-02 
1.0968E-02 
8.8270E-03 
7.1050E-03 
5.7190E-03 
4.6033E-03 
3.7053E-03 
2.9825E-03 
2.4OO7E-03 
1.9324E-03 
1.5554E-03 
1.2520E-03 
1.0078E-03 
8.1119E-04 
6.5295E-04 
5.2558E-04 
4.2306E-04 
3.4053E-04 
2,/411t.-U4 

2.2064E-04 
1.7760E-04 
1.4296E-04 
1.1507(;-0-1 

9.2625E-05 
7.4558E-05 
6.0014E-05 
4.8308E-05 
3.8885E-05 

a(coh+inc) 
cm2/g 

4.1293E-01 
3.9218E-OI 
3.7297E-01. 
3.5523E-OI 
3.3886E-OI 
3.2377E-OI 
3.0988E-OI 
2.971OE-OI 
2.8534E-OI 
2.7453E-01 
2.6456E-OI 
2.S5J8C ·01 

2.4690E-01 
2.3905E-OI 
2.3178E-OI 
2.2500E-01 
2.1868E-OI 
2.1275E-OI 
2.0718E-01 
2.019IE-OI 
1.9690E-OI 
1.9213E-OI 
1.8756E-OI 
1.8317E-OI 
1.7893E-OI 
1.7482E-OI 
1.7082E-Ol 
1.6693E-OI 
1.6312E-01 
1.5939E-01 
1.5573E-Ol 
1.5214E-01 
1.4860E-01 
1.4512E-01 
1.4170E-01 
1.3833E-OI 
1.3501E-OI 
1.3174E-01 
1.2853E-01 
1.2538E-01 
1.2228E-Ol 
1.1925E-01 
1.I627E-01 
1.1335E-OI 
1.I051E-01 
1.0772E-01 
1.0501E-01 
1.0237E-01 
9.9794E-02 
9.7295E-02 
9.4871 E02 

9.2524E-02 
9.0252E-02 
8.8059E-02 
8.5944E-02 
8.3907E-02 

5.238E+00 
4.255E+00 
3.458E+00 
2.800E+00 
2. 265E+00 
1.832E+OO 
I. 482E+OO 
I. I 98E+OO 
9.691E-01 
7.838E-01 
6.339E-OI 
5.127B-01 

4.147E-01 
3.354E-Ol 
2.702E-01 
::> 174P-Ol 

1.749E-OI 
1.407E-Ol 
1.I32E-Ol 
9.I06E-02 
7.326E-02 
5.894E-02 
4.742E-02 
3.815E-02 
3.069E-02 
2.469E-02 
1.987E-02 
1.598E-02 
1.286E-02 
1.035E-02 
8.324E-03 
6.699E-03 
5.39IE-03 
4.339E-03 
3.492E-03 
2.8IOE-03 
2.26IE-03 
1.820E-03 
1.465E-03 
1.1 79E-03 
9.485E-04 
7.633E-04 
6.143E-04 
4.944E-04 
3.978E-04 
3.202E-04 
2.577E-04 
2.074E-04 
1.669E-04 
1.343E-04 
1.081C 04 

8.697E-05 
6.999E-05 
5.633E-05 
4.533E-05 
3.648E-05 

nrn 

1.124E-OI 
1.05IE-Ol 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.531E-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
".39"E-02 
5.046E-02 
4.721E-02 
4.416E-02 
4.131E-02 

3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
J .420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.791E-03 
7.2RRF-01 

6.818E-03 
6.378E-03 
5.966E-03 
5.58IE-03 
5.22IE-03 
4.884E-03 
4.569E-03 
4.274E-03 
3.998B-03 

3.740E-03 
3.498E-03 
3.273E-03 
3.061 E-03 
2.864E-03 
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He Z.10 

.",tomic weight - 2.017900E+OI glmol. nominal density p (g/cm3
) - 8.3910E-04 

~bamslatorn) - f.L(cm2/g) X 3.35080E+Ol, (eV) f.L(cmZ/g) - h(e/atom) X 2.08535E+06 

4 edges. Edge energies (keV): 

K " 8.669OOE-00 L 4.50000E-02 L II 

Relativistic correction estimate ltd (H82,315CL) - -1.2490E-02. -6.6000E-03 e/atom 
Suclear Thomson correction 1m:'" -2.7186E-03 elatom 

E 
keY 

1.069000E-02 
1.1 4276IE-02 
J.221612E-02 
J.305903E-02 
1.39601OE-02 
1.492335E-02 
1.595306E -02 
1.70S382E-02 
1.793400E-02 
1.820850E-02 
1.823053E-02 
1.828170E -02 
1.839150E-02 
1.866600E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545OOIE-02 
2.720606E-02 
2.908327E-02 
3. I 09002E-02 
3.323:523B-02 

3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.410000E-02 
4.477500E-02 
4.495500E-02 
4.522500E -02 
4.590000E-02 
4.639671 E - 02 
4.959809E-02 
5.302035E -02 
S.667S76E-02 

6.058959E -02 
6,477028E -02 
6.923942E -02 
7.401695E-02 
7.912411E-02 
8.458368E -02 
9.041995E-02 
9 .665893E - 02 
1.033284E-Ol 
1. J04581E-01 
1.l80797E-Ol 
1.262272E ·-0 J 
1.349368E-Ol 
J.442475E-OI 
1.542005E-Ol 
1.648404E -01 

II 
elatom 

5.1 4761E-Ol 
4.33365E -0 I 
3.33357E-Ol 
2.08132E-01 
4. 70096E -02 

-1.69204E-Ol 
-4.81386E-Ol 

1.01047E+OO 
- 1.971 88E+OO 
-2.99087E+OO 
- 3. 18853E+OO 
-4. I 3413E+00 
-3.04138E+OO 
-2. I 2394E+OO 
-1.4OO16E+00 
-9.64316E-01 
-6.95045E-Ol 
-4.70803E-OI 
-2.5442IE-OI 
-2.93826E-02 

2.12777E-OI 
4.7629IE-0I 
7.62:562B-Ol 

I.07065E+OO 
1.39717E+00 
1.73490E+OO 
2.06269E+00 
2. 1 2873E+00 
2.15951 E+OO 
2.1216OE+00 
2.21023E+00 
2.33986E+00 
2.41 484E+OO 
2.83688E+00 
3.25250E+00 
3.672748 I 00 

4.09378E+OO 
4.5 1 362E+00 
4.92887E+00 
5.33657E+00 
5.73279E+00 
6.1 1057E+00 
6. 46494E+00 
6.79261 E+OO 
7.09 I 56E+OO 
7.36082E+00 
7.60028E+00 
7.81058E+OO 
7.99292E+00 
8. I 4807E+00 
8.27968E+00 
8.3890 I E+OO 

h 
elatom 

O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
2.2083E+OO 
2.2523E+OO 
2.3856E+OO 
2.6068E+OO 
2.B426E+OO 
3.0893E+OO 
3.3431E+OO 
3.S995E+OO 
3.8537E+OO 
4. 1 006E+OO 
4.3349B+OO 

4.S515E+OO 
4.7454E+OO 
4.9122E+00 
5.0483E+OO 
5.076OE+00 
S.I005E+00 
S.1067E+00 
S.232IE+00 
5.2606E+00 
5.2805E+00 
S.3892E+00 
S.4705E+00 
5.S20SE100 

S.5384E+00 
5.5237E+00 
5.4767E+00 
S.3983E+00 
S.2860E+00 
5.141SE+00 
4.9692E+00 
4.774IE+00 
4.5611E+OO 
4.J3S0E+OO 
4.i003E+OO 
3.8613E+OO 
3.6215E+OO 
3.3842E+OO 
3.1 520E+OO 
2.9270E+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.5039E+05 
2.5 1 63E+05 
2.5527E+05 
2.6094E+05 
2.6617E+05 
2.7060E+05 
2.7393E+05 
2.7590E+05 
2.7632E+05 
2.7505E+05 
2.7200E+0:5 

2.6715E+05 
2.6055E+05 
2.523IE+05 
2.4256E+05. 
2.4OO3E+05 
2.3755E+05 
2.3689E+05 
2.41 26E+05 
2.3900E+OS 
2.3734E+05 
2.2659E+05 
2.1516E+05 
2.0311EIOS 

1.9062E+05 
1.7784E+05 
1.6495E+OS 
I.S209E+OS 
1.3932E+05 
1.2676E+05 
1. 1 460E+OS 
1.0300E+05 
9.2050E+04 
8. 1840E+04 
7.2414E+04 
6.3791E+04 
S.S968E+04 
4.8925E+04 
4.2627E+04 
3.7029E+04 

1.83000E-02 

u(coh+inc) 
cm2Jg 

1.5256E-04 
2.0627E-04 
2.7730E-04 
3.707IE-04 
4.9283E-04 
6.51S5E-04 
8.5665E-04 
1.1202E-03 
1.3664E-03 
1.45OOE-03 
1.4568E-03 
1.4728E-03 
l.S07SE-03 
1.5967E-03 
1.8844E-03 
2.4245E-03 
3.1029E-03 
3.950IE-03 
S.OO23E-03 
6.3019E-03 
7.B9BIE-03 
9.8478E-03 
1.2216B-02 

1.5078E-02 
1.8517E-02 
2.2627E-02 
2.7512E-02 
2.8808E-02 
3.0090E-02 
3.0437E-02 
3.096IE-02 
3.2291E-02 
3.3289E-02 
4.0082E-02 
4.8027E-02 
S.7273E-02 

6.7973E-02 
8.0292E-02 
9,4399E-02 
Ll047E-Ol 
1.2868E-Ol 
1.4920E-OI 
1.7222E-01 
1.9789E-Ol 
2.2637E-OI 
2.5781E-Ol 
2.9232E-01 
3.3002E-OI 
3.7096E-O! 
4.1520E-OI 
4.6275E-OI 
5.lJ58E-Ol 

L III 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOB+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'{XXlE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.83000E-02 

nm 

1.085E+02 
1.015E+02 
9.494E+01 
8.881E+Ol 
8.308E+01 
7.772E+Ol 
7.270E+Ol 
6.9 13E+O 1 
6.809E+OI 
6.801E+Ol 
6.782E+Ol 
6.74!E+01 
6.642E+Ol 
6.362E+OI 
5.95IE+Ol 
5.567E+OI 
5.20BE+01 
4.872E+Ol 
4.557E+OI 
4.263E+Ol 
3.988E+Ol 
.3.73lE+Ol 

3.490E+01 
3.264E+Ol 
3.054E+Ol 
2.857E+Ol 
2.81IE+01 
2.769E+01 
2.758E+OI 
2.741E+OI 
2.70IE+OI 
2.672E+OI 
2.500E+Ol 
2.338E+01 
2.1g7E~OI 

2.046E+OI 
1.914E+Ol 
1.791E+Ol 
1.675E+Ol 
1.567E+01 
I. 466E+01 
1.37 J E+OJ 
1.283E+OI 
1.200E+Ol 
1. 1 22E+01 
1.050E+01 
9.822E+00 
9.1 88E+00 
8.595E+00 
8.040E+00 
7.52IE+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.762144E-01 
1.883732E-0 1 
2.013709E-OI 
2.152655E-Ol 
2.301188E-Ol 
2.459970E-01 
2.629708E -0 1 
2.81 1 151m-01 
3.005128E-Ol 
3.212482E-01 
3.4341 43E-0I 
3.671099E-OI 
3.924405E-Ol 
4.195189E-01 
4.484657E-Ol 
4.794098E -01 
5.124891E-01 
5.478508E -0 1 
5.856525E-01 
6.260625E-01 
6.692609E-Ol 
7.154399E-01 
7.648052E-0I 
8. 175768E-0I 
8.495620E-01 
8.625655E-01 

.8.66033IE-Ol 
8.712345E-01 
8.739896E-OI 
8.842380E-01 
9.342948E-01 
9.987612E-OI 
1.067676E+00 
1.1413438+00 

1.220098E+00 
I.304285E+00 
1.394281 E+OO 
1.4904R6E+OO 
1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+00 
2.224304E+00 
2.377781 E+OO 
2.541848E+00 
2.717235£+00 

2.904724E+00 
3.105150E+00 
3.319406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.334821 E+OO 
4.633924E+00 
4.953664E+00 
5.295467E+00 
5.6608556+00 
6.05 I 453E+00 
6,469004£+00 

6.915365E+00 
7.392525E+00 
7.902609E+00 
8.447890E+00 
9.030794E+00 

II 
e/atom 

8.47827E+OO 
8.54971 E+OO 
8.60523E+00 
8.64653E+OO 
8.67533E+OO 
8.69321E+OO 
8.70161E+OO 
8.70179E+00 
8.69485E+00 
8.68175E+OO 
8.66338E+00 
8.63782E+00 
8.60277E+00 
8.55918E+OO 
8.50711 E+OO 
8.44583E+00 
8.37371E+00 
8.28790E+00 
8. 18372E+00 
8.05325E+00 
7.88235E+OO 
7.64279E+00 
7.26655E+OO 
6.5 1081 E+OO 
5.31790E+00 
3.62497E+00 
I.59294E+00 
3.70829E+OO 
4.35896E+00 
5.56519E+00 
7.48 1 84E+00 
8.47076E+00 
9.07296E+00 
9.474008+00 

9.75622E+00 
9.95856E+00 
[.01 050E+0 1 
10?1?'IP+()1 

1.0287 \ E+O \ 
1.03356E+O 1 
1.03659E+0 1 
J .03828E+0 1 
1.03896E+O 1 
1.03890E+0 I 
1.03830E+0 1 
1.03731E+01 
I.03599C+0 1 

1.03456E+0 1 
1.03349E+01 
1.03186E+01 
1.03011E+Ol 
1.02822E+0 1 
1.02628E+0 1 
1.02434E+01 
J .02247E+0 I 
J .02067E+0 1 
1.01896E+01 
1.01736E+Ol 
1.01586E+01 
1.01447C+01 

1.01319E+01 
J .01200E+01 
1.01091E+OI 
I .00992E+0 1 
1.0090.",E+0 1 

h 
e/atom 

2.7109E+00 
2.5047E+00 
2.3089E+00 
2. 1 241E+00 
1.9506E+00 
1.7886E+00 
1.6378E+00 
1.4980E+00 
1.3688E+00 
1.2497E+00 
1.1402E+00 
1.0288E+00 
9.275IE-01 
8.357IE-01 
7.5265E-01 
6.77M£-01 
6.0999E-OI 
5.4905E-OI 
4.942IE-01 
4.4490E-O\ 
4.0059E-01 
3.6079E-OI 
3.2506E-OI 
2.9299E-Ol 
2.7594E-OI 
2.6917E-0I 
2.6742E-OI 
4.2677E+00 
4.2510E+00 
4. 1 899E+00 
3.9130E+00 
3.5924E+00 
3.2552E+00 
2.93728+00 

2.6424E+00 
2.3724E+00 
2. 1 276E+00 
1c)()4RF.+()() 

1.6988E+00 
1.5 1 47E+00 
1.3502E+00 
1.2033E+00 
1.0721E+00 
9.5490E-01 
8.5029E-OI 
7.5695E-Ol 
6.7J70C 01 
5.9950E-01 
5.3135E-OI 
4.6926E-Ol 
4.1343E-Ol 
3.6257E-OI 
3.1798E-01 
2.7888E-O\ 
2.4459E-01 
2.1452E-01 
1.8815E-01 
1.6502E-OI 
1.4474E-01 
l.2696C 01 

l.l136E-OJ 
9,7675E-02 
8.5676E-02 
7.515IE-01 
6.5788E-02 
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3.208IE+04 
2.7728E+04 
2.3910E+04 
2.0577E+04 
1.7677E+04 
1.5 I 62E+04 
1.2988E+04 
1.1 112E+04 
9.4984E+03 
8.1 I 22E+03 
6.9235E+03 
5.8440E+03 
4.9286E+03 
4.154IE+03 
3.4998E+03 
2.9476E+03 
2.482IE+03 
2.0899E+03 
1.7598E+03 
1.48\9E+03 
1.2482E+03 
1.0516E+03 
8.8632E+02 
7.4731E+02 
6.7732E+02 
6.5076E+02 
6.4392E+02 
1.0215E+04 
1.0 1 43E+04 
9.88 1 3E+03 
8.7339E+03 
7.5006E+03 
6.3579E+03 
:;.36668+03 
4.5 1 63E+03 
3.793IE+03 
3.182IE+03 
') I1fi':;IP+01 

2.2234E+03 
1.8545E+03 
1.5464E+03 
1.2892E+03 
1.0745E+03 
8.9525E+02 
7.4572E+02 
6.210IE+02 
5.170JC+02 
4.3039E+02 
3.5685E+02 
2.94ROE+02 
2.4297E+02 
1.9932E+02 
1.6353E+02 
1.3416E+02 
1.1007E+02 
9.0306E+OI 
7.4093E+01 
6.0791 E+Ol 
4.9879E+01 
4.0925C+Ol 

3.3580E+01 
2.7553E+0: 
2.2608E+OI 
1.8551 E+OI 
1.5 i92E+OI 

a(coh+inc) 
cm2/g 

5.676lE-OI 
6.2473E-OI 
6.8479E-01 
7.4758E-Ol 
8.1 285E-01 
8.8030E-OI 
9.4959E-Ol 
1.0203E+00 
1.0921E+00 
I. I 644E+00 
1.2368E+OO 
1.3088E+00 
1.3798E+00 
1.4494E+00 
1.5 1 68E+00 
1.5817E+00 
1.6435E+00 
1.70 1 7E+00 
1.7558E+00 
1.8054E+00 
1.8500E+OO 
1.8893E+00 
1.923lE+OO 
1.951OE+OO 
1.9643E+00 
1.9691E+OO 
1.9703E+00 
1.9720E+00 
1.9729E+00 
1.9761E+00 
1.9887E+00 
1.9982E+00 
2.0015E+00 
1.998715+00 
1.9898E+OO 
1.9750E+00 
1.9547E+00 
1 Q,)RQP+()() 

1.8981E+00 
1.8626E+00 
1.8227E+00 
1.7790E+00 
1.7318E+00 
1.6816E+00 
1.6287E+00 
1.5737E+00 
1.5171 C+OO 

1.4592E+00 
1.4004E+OO 
\.3412E+OO 
1.2820E+00 
1.2230E+00 
1.1647E+OO 
1.1073E+OO 
1.0511E+00 
9.9634E-01 
9.432IE-01 
8.9190E-01 
8.4254E-Ol 
7.?S26C 01 

7.5014E-01 
7.0723E-OI 
6.6658E-OI 
6.2818E-01 
5.9205E-OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£.+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
9.58 1 E+03 
9.514E+03 
9.272E+03 
8.207E+03 
7.058E+03 
5.993E+03 
:5.0658+03 
4.'266E+03 
3.586E+03 
3.011E+03 
?':;2~F.+m 

2.IOSE+03 
1.756E+03 
1.465E+03 
1.22IE+03 
1.018E+03 
8.482E+02 
7.065E+02 
5.883E+02 
4.898C1-02 

4.076E+02 
3.380E+02 
2.794E+02 
2.303E+02 
1.890E+02 
1.550E+02 
1.272E+02 
1.043E+02 
8.561 E+O I 
7.023E+01 
5.762E+01 
4,727E+Ol 
3.878£:+01 

3.182E+01 
2.6IOE+OI 
2. 1 42E+0 1 
1.757E+0 1 
1.439E+OI 

nm 

7.036E+OO 
6.582E+00 
6. 1 57E+OO 
5.760E+OO 
5.388E+OO 
5.04OE+OO 
4.715E+00 
4.410E+00 
4. 1 26E+00 
3.859E+00 
3.6IOE+00 
3.377E+00 
3. 1 59E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.4 1 9E+00 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.621E+OO 
1.516E+00 
1.459E+00 
1.437E+00 
1.432E+00 
1. 423E+00 
1.419E+00 
1.402E+00 
t.327E+00 
1.241E+00 
1.161E+00 
1.0868+00 

1.016E+00 
9.506E-01 
8.892E-01 
R.1IRE-Ol 
7.781E-Ol 
7.279E-01 
6.809E-01 
6.370E-Ol 
5.959E-01 
5.574E-OI 
5.214E-01 
4.878E-01 
4.563E 01 

4.268E-Ol 
3.993E-01 
3.735E-0\ 
3.494E-01 
3.269E-01 
3.058E-01 
2.860E-Ot 
2.676E-01 
2.503E-OI 
2.34IE-OI 
2.190E-01 
2.049E-01 
1.<)17£-01 

1.793E-OI 
1.677E-01 
1.569E-01 
1.468E-01 
\.373E-0( 
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TA.BLE I: Fonn factors, attenuation andscllttering cross-sections, Z - 1-92, from E = 0.001--:0.010 keY to E =.400-1000 keY - Continued. 

E 
keY 

9.653919E+OO 
1.032004E+0 1 
1.1032 1 2E+01 
1.I79334E+0 1 
I.M0708E+O 1 
1.347697E+O't , 
1.440688E+OI "-
1 540095E+01 
1.646362E+O I 
1.759961 E+O 1 
1.881398E+01 
2.011215E+Ol 
2. 1 49988E+O 1 
2.298338E+O 1 
Z.456923E+O 1 

2.626450E+O 1 
2.807676E+O I 
3.00 1405E+O I 
3 .208502E+O I 
3.429889E+01 
3.66655IE+01 
3.9 I 9543E+Ol 
4. I 89992E+0 I 
4.47910 1 E+O I 
4.788 I 59E+OI 
5.1 I 8542E+01 
5.47 172 IE+Ol 
5.849270E+01 
6.252870E+O I 
6.684318E+O I 
7. I 45536E+OI 
7.638578E+01 
8. I 65640E+0 I 
8.729069E+O I 
9.331374E+OI 
9S75239E+OI 
1.066353E+02 
1.13993IE+02 
1.218587E+02 
1.302669E+02 
1.392SS3E t 02 

1.488640E+02 
1.591356E+02 
1.701 I 59E+02 
1.8 1 8539E+02 
1.9440 18E+02 
2.078 1 56E+02 
2.221548E+02 
2.374835E+02 
2.53ll699E+02 
2.7 1 3869E+02 
2.901 1 26E+02 
3. 101 304E+02 
3.315294E+02 
3.5.!4049E+02 
3.788588E+02 
4.05000 I E+02 
4.329451 E+02 

II 
e/atom 

l.oo818E+OI 
1.00740E+0 1 
1.00668E+OI 
1.00602E+OI 
I.OO542E+0 1 
1.00487E+O 1 
1.00438E+O 1 
1.00393E+O 1 
1.00353E+O 1 
1.003 1 6E+OI 
1.00283E+O 1 
l.oo253E+OI 
1.00226E+O 1 
1.00202E+O I 
1.001 80E+O 1 

1.00161E+OI 
1.00 144E+O 1 
1.00128E+OI 
1.00114P.M1\ 

l.00lOIE+OI 
1.OOO9OE+O 1 
1.00080E+01 
I.OOO7IE+Ol 
1.00063E+O 1 
I.OOO56E+OI 
1.00050E+0 I 
I.OOO44E+OI 
I.OOO39E+0 1 
1.00034E+0 1 
I.OOO3IE+OI 
1.00027E+0 1 
1.00024E+Ol 
I .00021 E+O 1 
1.00019E+OI 
1.000 16E+0 1 
1.000 15E+0 1 
1.00013E+OI 
1.00011E+OI 
1.00010E+OI 
1.00009E+OI 
1.0000813'1'0 I 

1.00007E+O 1 
I.00006E+OI 
J.OOOO5E+OI 
1.0000SE+O 1 
1.OOOO4E+O 1 
1.00004E+O I 
l.OOOO3E+Ol 
1.OOOO3E+O I 
I.OOOO3E+O 1 
1 .OOOO2E+O 1 
I.OOOO2E+0 1 
I.OOOO2E+O I 
1.00002E+O 1 
1.00001E+01 
1 .0000 1 E+O 1 
l.OOOOIE+OI 
1.0000IE+OI 

fz 
e/atom 

5.7 1 86E-02 
4.9709E-02 
4.32IOE-02 
3.7561E-02 
3.2650E-02 
2.8382E-02 
2.4672E-02 
2. I 447E-02 
1.8630E-02 
1.6125E-02 
l.3956E-02 
1.2079E-02 
1.0454E-02 
9.0465E-03 
l.8288E-U3 

6.7750E-03 
5.84ISE-03 
5.0307E-03 
43323E-03 

3.73IOE-03 
3.213IE-03 
2.767IE-03 
2.3830E-03 
2.0523E-03 
1.7674E-03 
1.5221E-03 
I.3109E-03 
1.1 289E-03 
9.7225E-04 
8.3732E-04 
7.211IE-04 
6.2104E-04 
5.3516E-04 
4.6175E-04 
3.9840E-04 
3.4375E-04 
2.9660E-04 
2.559IE-04 
2.208IE-04 
1.9052E-04 
1.6439E-04 

1.4184E-04 
1.2238E-04 
1.0560E-04 
9.1111F-O';; 

7.8615E-05 
6.7832E-05 
5.8528E-05 
5.0500E-05 
4.3573E-OS 
3.7597E-OS 
3.2440E-05 
2.7990E-OS 
2.415IE-05 
2.0839E-05 
1.7980E-OS 
1.5514E-OS 
U386E-05 

1.2353E+01 
1.000SE+01 
8. 1 677E+OO 
6.6416E+00 
5.4007E+OO 
4.3917E+OO 
35712E+00 
2.9040E+00 
2.3598E+OO 
1.9106E+OO 
1.5469E+00 
1.2525E+OO 
1.01 39E+OO 
8.2082E-OI 
6.6448E-Ol 
5.3792E-OI 
4.3387E-Ol 
3,4953E-OI 
2.8158E-OI 

2.2684E-01 
1.8275E-01 
I.4722E-OI 
I.l860E-01 
9.5549E-02 
7.6976E-02 
6.2013E-02 
4.9959E-02 
4.0248E-02 
3.2425E-02 
2.6122E-02 
2.1045E-02 
1.6954E-02 
1.3667E-02 
1.103IE-02 
8.9035E-03 
7.1863E-03 
5.8oo3E-03 
4.6816E-03 
3.7787E-03 
3.0499E-03 
2.4617E-03 
1.9870E-03 
1.6037E-03 
1.2945E-03 
I.0448E-OJ 

8.433IE-04 
6.8067E-04 
5.4940E-04 
4.4344E-04 
3.5792E-04 
2.8890E-04 
2.3318E-04 
1.8821E-04 
1.5191E-04 
1.2262E-04 
9.8970E-05 
7.9883E-05 
6.447RE-05 

<r(coh+inc) 
cm2/g 

55814E-01 
5.2642E-OI 
4.9682E-01 
4.6928E-OI 
4.4372E-01 
4.2004E-01 
3.9816E-01 
3.7797E-OI 
3.5938E-OI 
3,4227E-01 
3.2655E-01 
3.121 IE-01 
2.9886E-OI 
2.8669E-01 
2.7552E-OI 
2.6524E-OI 
2.5578E-OI 
2.4706E-OI 
2.3900E-OI 

2.3152E-OI 
2.2457E-OI 
2.1809E-OI 
2.1202E-01 
2.063IE-OI 
2.009IE-OI 
1.9580E-01 
1.9092E-OI 
I.8626E-OI 
1.8178E-01 
I.7746E-OI 
I.7327E-OI 
1.692IE-OI 
1.6526E-OI 
L6140E-OI 
1.5763E-OI 
1.5394E-OI 
I.S03IE-Ol 
1.4675E-OI 
1.4326E-01 
1.3982E-Ol 
1.3645E-Ol 
l.3313E-OI 
1.2987E-01 
1.2667E-01 
1.235:1.1;-01 

!.2044E-OI 
1.1742E-01 
I.I446E-OI 
I.IIS7E-01 
1.0874E-01 
1.0S99E-OI 
1.0330E-01 
1.0068E-OI 
9.8129E-02 
9.56S4E-02 
9.3253E-02 
9.0926E-02 
8.8675E-02 

1.170E+01 
9.513E+OO 
7.735E+OO 
6.290E+00 
5.115E+OO 
4. 1 59E+OO 
3.382E+OO 
2.750E+OO 
2.234E+OO 
1.809E+OO 
I. 464E+00 
1.185E+OO 
9.59IE-01 
7.763E-01 
6.283E-OI 
5.086E-01 
4.IOIE-01 
3.304E-01 
2.661E 01 

2.143E-01 
1.726E-OI 
l.391E-01 
1.120E-OI 
9.022E-02 
7.267E-02 
5.853E-02 
4.715E-02 
3.797E-02 
3.059E-02 
2.464E-02 
1.984E-02 
1.598E-02 
1.288E-02 
1.040E-02 
8.39IE-03 
6.772E-03 
5.466E-03 
4,41IE-03 
3560E-03 
2.873E-03 
LJIIJb-U3 
1.871E-03 
1.51OE-03 
1.219E-03 
9.8381;-04 

7.940E-04 
6.408E-04 
5.17IE-04 
4.174E-04 
3.36SE-04 
2.7ISE-04 
2.194E-04 
1.77IE-04 
1.429E-04 
I.IS3E-04 
9.30SE-OS 
7.S12E-OS 
6.063E-OS 

nm 

1.284E-01 
1.201E-OI 
1.124E-Ol 
1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7531E-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.8641: 02 

3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
I.S55E-02 
1.735E-02 
1.623E-02 
1.5ISE-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
1.017E-02 
9.S18E-03 
1:i.903E-03 
8.329E-03 
7.791E-03 
7.288E-03 
6.818E 03 

6.378E-03 
5.966E-03 
5.581E-03 
5.22IE-03 
4.884E-03 
4.569E-03 
4.274E-03 
3.99SE-03 
3.740E-03 
3.498E-03 
3.273E-03 
3.06IE-03 
2.864E-03 
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Z=10 
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Na Z= 11 

Atomic weight - 2.298980E+Dl g/mol, nominal density p (glcm3
) - 9.6900E-Ol 

1J..(barnsiatom) - lJ.(cm2/g) X 3.81755E+Ol. E(eV) f.L(cm2/g) - !2(elatom) X 1.83039E+06 

4 edges. Edge energies (ke V): 

K 1.07210E+OO L 6.33000E-02 L 
Relativistic correction estimate ire! (H82,315CL) - -1.5378E-02, -8.4000E-03 e/atom 
Nuc!~ar Thomson correction tNT - -2.8873E-03 e!atom 

E 
keY 

1.069000P.-0? 

1.142761E-02 
1.221612E-02 
1.305903E -02 
1.396010E-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E -02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54'iOOIP.-0? 

2.720606E-02 
2.908327E-02 
3 .047800E -02 
3.094450E-02 
3.109002E-02 
3. 1 25550E-02 
3.1 72200E-02 
3.323523E -02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340 198E -02 
46:Nn7IF-0? 

4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-:-02 
6.203400E-02 
6.298350E-02 
6.323670E-02 
6.361650E-02 
6.456600E-02 
6.477028E-02 
6. 923942E - 02 
7.4O\695E-02 
7911411F-0"l 

8.458368E-02 
9.041995E-02 
9.665893E-02 
1.033284E-01 
1.10458/ E-OI 
1.180797E-Ol 
1.262272E-Ol 
1.349368E-0! 
1.442475E-0) 
1.54-2005E-OJ 
1.6484-04E-01 
1.762144E-01 
I RR~7\")F-nl 

2.013709E-Ol 

h 
e/atom 

I . a.g693F~()() 

1.4624IE+00 
1.43394E+00 
1.40080E+00 
1.36209E+00 
1.31670E+00 
1.26325E+00 
I. 19992E+00 
I. 1 2436E+OO 
1.03337E+00 
9.22475E-Ol 
7.851 05E-0I 
6.1 0932E -01 
~.R'()47F-/)1 

6.19150E-02 
-4.52629E-Ol 
- 1.22048E+00 

1.96928E+00 
- 3.28343E+00 
- 2.07 435E+00 
- 1.54870E+00 
- 1.24532E+00 
-1.15725E+00 
- 1.06542E+00 
-9.09350E-01 
-6.70261E-01 
- 'I 44944F -0 1 

6.0 I 422E - 02 
5.30816E-OI 
1.04425E+00 
1.55378E+00 
1.69884E+00 
1.7 1 644E+00 
1.61823E+00 
1.79758E+00 
2.03826E+00 
2.07828E+00 
2.80061 E+OO 
3.48119E+00 
4 1497")F~()() 

4.79962E+00 
5.42266E+00 
6.01 1 27E+00 
6.56006E+00 
7.06488E+00 
7.5237IE+00 
7.93649E+00 
8 .. 10337E+00 
8.62338E+00 
8.89786£+00 
9.1 2956E+00 
9.32200E+00 
9.17G01F ... ()() 

9.60562£+00 

h 
e/atom 

O.OOOOE~OO 

O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.OOOOE~OO 

O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
1.4752E+00 
1.S580E+00 
1.8498E+00 
2.3528E+00 
2.9049E+00 
3.4793E+00 
4.0538E+00 
4nnfilJ:'.OO 

5.1 I 57E+00 
5.565 I E+OO 
5.941IE+00 
6.2352E+00 
6.31%6E+00 
6.3666E+00 
6.3785E+00 
6.6559E+00 
6.7090E+00 
6.7198E+00 
6.9 1 23E+00 
7.0330E+00 
7077?J:'.()() 

7.0494E+00 
6.9560E+00 
6.8045E+00 
6.6036E+00 
6.3621£+00 
6.0888£+00 
5.7918E+00 
5.4758E+00 
5.1 475E+00 
4.8 1 45E+00 
4.4830E+00 
4. 1 579E+00 
, :U~ IT:: ... ()() 

3,54 1 4E+00 
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O.t)()(X\E ... OO 

O.ooooE+OO 
O.ooooE+OO 
O.ooooE+DO 
O.ooooE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.ooooE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.t)()(X\E+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
8.6393E+04 
8.9898E+04 
1.0 I 88E+05 
1.2 1 22E+05 
1.4000E+05 
I 5686E+05 
1.7096E+05 
1 R17'J:'.0'i 

1.8879E+05 
1.9212E+05 
1.9 1 86E+05 
1.8836E+05 
1.%644E+05 
1.8502E+05 
1.8463E+05 
1.9151 E+05 
1.9019E+05 
1.8990E+05 
1.8273E+05 
l.7392E+05 
1 fi'l7?F ... O'i 

1.5255£+05 
1.408IE+05 
1.2885E+05 
I. 1 698E+05 
1.0543£+05 
9.4384£+04 
8.3986E+04 
7A278E+04 
6.5318E+04 
5.7 I 49E+04 
4.9779E+04 
4..1 I 89E ... 04 
17H;F ... 0.1 

:'.2190E+04 

II 3.11000E-02 

a(coh+inc) 
cm2/g 

6.6576E-05 

9.J556E-05 
1.2517E-04 
J.7014E-04 
2.2993E-04 
3.0896E-04 
4.1278E-04 
5.4837E-04 
7.244IE-04 
9.5163E-04 
1.2432E-03 
1.6152E-03 
2.0870E-03 
2.6821E-03 

3,4282E-03 
4.3585E-03 
5.1423E-03 
5.4225E-03 
551ISE-03 
5.61 45E-03 
5.910IE-03 
6.9336E-03 
8.6765E-03 
1.0801E-02 
1.3377E-02 
1.6482E-02 
? n?04F-0? 

2.4643E-02 
2.9906E-02 
3.61I3E-02 
4.3394E-02 
4.6247E-02 
4.8169E-02 
4.868SE-02 
4.9472E-02 
5.1456E-02 
5.1887E-02 
6.1742E-02 
7.3116E-02 
R 1'i170F-o:t 

1.0108E-OI 
1.1800E-OI 
1.3712E-OI 
1.5860E-OI 
1.8260E-01 
2.0928E-OI 
2.3878E-01 
2.7122E-Ol 
3.0670E-01 
3A530E-OI 
3.8706E-OI 
·U200E-01 
4.ROIOF-OI 

5.31.10E-01 

L III 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o JlOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE~OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
n{)()()F~OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o {)()()F+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
OOOOE+OO 

O.OOOE+OO 

3.11000E-02 

A 
nm 

1.160E+02 

I.085E+02 
l.OI5E+02 
9.494E+OJ 
8.88IE+OI 
8.308E+OI 
7.772E+01 
7.270E+01 
6.80IE+OI 
6.362E+OI 
5.95IE+OI 
5.567E+OI 
5.208E+DI 
4.872E+Ol 

4.557E+OI 
4.263E+OI 
4.068E+OI 
4.007E+OI 
3.988E+OI 
3.967E+OI 
3.908E+01 
3.73IE+01 
3.490E+OI 
3.264E+OI 
3.054E+OI 
2.857E+OI 
? fi7?F~Ol 

2.500E+OI 
2.338E+OI 
2.187E+OI 
2.046E+01 
1.999E+Ol 
1.969E+01 
1.961E+Ol 
1.949E+0 1 
1.920E+OI 
1.914E+OI 
1.791E+OI 
1.675E+OI 
1.:'ifi7R+01 

1.466E+OI 
1.371E+01 
1.283E+Ol 
1.200E+Ol 
1.122E+OI 
1.050E+01 
9.822E+00 
9.188£+00 
8.595E+00 
8.04OE+00 
7.52IE+00 
7.036E+00 
6.582E+00 
6.157E+00 
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T~BLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 4pO-1000 keY - Continued. 

£ 
keY 

2.301181313-01 

2.459970E-01 
2.629708E -0 1 
'2.81 I 158E-OI 
im'il?Rp.-OI 

3.212482E-Ok 
3.434143E-01 
3.671099E-Ol 
3.924405E-Ol 
4.195189E-01 
4.484657E-Ol 
4.794098E-01 
5.12489IE-01 
5.478508E-OI 
5.856525E-01 
6.260625E-01 
6.692609E-OI 
7.154399E-OI 
7.648052E-Ol 
8.175768E-OI 
8.739896E-01 
9.342948E-Ol 
9.91376125-01 

1.050658E+00 
1.067676E+00 
1.071028E+00 
1.07746IE+OO 
1.093542E+00 
I. 1 41 345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.703269E+00 
1.82079SE-fOO 

1.946430E+00 
2.080733E+00 
2.224304E+00 
2.377781 E+OO 
2.54 1 848E+00 
2.7 1 7235E+00 
2.904724E+00 
3.105150E+00 
3.3 1 9406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.334821 £+00 
4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.05 1 453E+00 
6.469004E+00 
6.915365E+00 
7.392525E+00 
7.90~609C-t'OO 

8.4-l7890E+00 
9.03079.+E+00 
9.653919£+00 
1.0.<2004E+0 I 
1.103212E+01 
1. 179334E+0 I 

JI 
e/atom 

9.777645+00 

9.83116E+OO 
9.86727E+00 
9.88851E+OO 
9.89698E+OO 
9. 89457E+OO 
9.88287E+00 
9.86321E+OO 
9.83660E+OO 
9.80379E+00 
9.76525E+00 
9.721 13E+OO 
9.67 1 30E+OO 
9.61523E+00 
9.55196E+00 
9.47867E+OO 
9.39178E+OO 
9. 28740E+00 
9.15862E+OO 
8.993 1 4E+00 
8.76706E+00 
8.42597E+OO 
1./~':;//Ub+UU 

6.52412E+00 
4.9118IE+00 
3.52095E+00 
4. 89062E+00 
6. 1 2496E+00 
7.70749E+00 
9.32686E+00 
1.02655E+0 1 
1.06769E+0 I 
1.08500E+01 
1.09680E+0 1 
1.1 0540E+0 1 
J.11263E+OI 

1.11914E+OI 
I. I 2505E+O I 
1.13SIIE+OI 
1.1 3777E+01 
['13894E+01 
1.13918E+OI 
I. I 3880E+01 
1 .13852E+0 1 
1.13721E+OI 
1.13556E+0 1 
t.l3373E+Ol 
1.13182E+Ol 
1.12991 E+O 1 
1. 12804E+01 
1.12619E+OI 
I. 1 2430E+0 1 
1.12245E+OI 
1.1 2068E+0 I 
1.1 1 899E+0 1 
1.11740E+01 
1.11591E+01 
L11453E+Ol 
1.11325E+01 
1.1 1217E+0 1 
1.11112E+01 
1.11oo9E+Ol 
l.i09l3E+Ol 
I.l 0825E+0 1 

h 
e/atom 

:L.~!s44b+UO 

2.73 1 2E+00 
2.4950E+00 
2.2755E+00 
2.0722EI00 

1.8846E+00 
1.7121E+00 
1.5539E+00 
1.4090E+00 
1.2767E+00 
1.156 1 E+OO 
1.0463E+00 
9.4647E-OI 
8.5583E-0I 
7.7342E-OI 
6.9457E-Ol 
6.2355E-01 
5.5968E-OJ 
5.0234E-01 
4.5092E-01 
4.0486E-OI 
3.6364E-OI 
3.2676E-OI 
2.9882E-01 
2.9049E-OI 
2.8890E-OI 
3.3468E+00 
3.6044E+00 
4.2220E+00 
4.0897E+00 
3.5285E+00 
2.9 I 68E+00 
2.545IE+00 
2.2568E+00 
2.0296E+00 
1.8413E.,.00 

1.6757E+00 
1.5228E+00 
1.3668E+00 
1.2171E+OO 
1.0838E+00 
9.65I3E-01 
8.5948E-Ol 
7.6236E-Ol 
6.7370E-Ol 
5.9538E-Ol 
5.2617E-0I 
4.6503E-Ol 
4.IIOOE-OI 
3.6326E-Ol 
3.1883E-OI 
2.7975E-01 
2.4548E-Ol 
2.1540E-OI 
1.8902E-01 
1.6587E-OI 
1.4555E-01 
1.2/131::,-01 

1.1209E-01 
9.8173E-02 
8.5365E-02 
7.4228E-02 
6.45-+6E-02 
5.6127E-m 

2.3739E+04 
2.0322E+04 
1.7366E+04 
1.4816E+04 
1.2621E+04 
1.0738E+04 
9.1 255E+03 
7.7474E+03 
6.5718E+03 
5.5704E+03 
4.7 1 86E+03 
3.9948E+03 
3.3804E+03 
2.8594E+03 
2.41 72E+03 
2.0307E+03 
1.7054E+03 
14~IQE+i)3 

1.2022E+03 
1.0095E+03 
8.4790E+02 
7. 1 240E+02 
5.9884E+02 
5.2058E+02 
4.980 1 E+02 
4.9373E+02 
5.6855E+03 
6.033 I E+03 
6.7709E+03 
6. 1354E+03 
4.9517E+03 
3.829 I E+03 
3.1255E+03 
2.5926E+03 
2.1810E+03 
1.8:5105+03 

1.5758E+03 
1.3396E+03 
I. I 248E+03 
9.369IE ... 02 

7.8044E+02 
6.5013E+02 
5.4 I 6OE+02 
4.4939E+02 
3.7 1 49E+02 
3.071IE+02 
2.5390E+02 
2.0991E+02 
1.7355E+02 
1.4349E+02 
1.1781E+02 
9.6698E+OI 
7.9372E+01 
6.5153E+0] 
5.3482E+OI 
4.3902E+01 
3.6039E+01 
2.9585E+01 
2.4287E+01 
1.9898E+0: 
1.6185E+0 I 
1.3l65E+01 
1.0709E+OI 
8.7112E+00 

6.4250E-Ol 
7.0217E-01 
7.6424E-01 
8.2844E-01 
8.9444E-Ol 

9.6185E-01 
1.0303E+00 
1.0993E+OO 
1.1684E+00 
1.2372E+00 
1.3050E+00 
1.3714E+00 
1.4359E+oo 
1.4979E+00 
1.5569E+00 
1.6125E+00 
1.6642E+00 
1.711SE+OO 

1.7542E+00 
1.7917E+00 
1.8239E+00 
1.8505E+00 
1.8714E+00 
1.8832E+00 
1.8863E+00 
1.8869E+OO 
1.8879E+00 
1.8902E+00 
1.8953E+00 
1.8984E+00 
1.8955E+00 
1.8869E+00 
1.8727E+00 
1.8532E+00 
1.8285E+00 
1./~1:S~1::,+UU 

1.7650E+00 
1.7269E+00 
1.685IE+00 
J.6-100E~OO 

1.5920E+00 
1.5416E+00 
1.489IE+00 
1.4351E+00 
1.3799E+00 
1.3238E+00 
1.2674E+00 
1.2110E+00 
I. 1548E+00 
1.0993E+00 
1.0446E+00 
9.9\05E-Ol 
q 1~U~~j: -01 

8.8826E-Ol 
8.3936E-OI 
7.9232E-Ol 
7.4724E-Ol 
7.0420E-01 
6.6327E-01 
6.2448E - 0 t 
5.8783E-01 
5.5.B3E-OI 
5.2095E-OI 
H065E-OI 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
0.0005+00 

O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O'OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
5.200E+03 
5.567E+03 
6.356E+03 
5.79 1 E+03 
4.667E+03 
3.593E+03 
2.930E+03 
2.430E+03 
2.046E+03 
1.739E+03 
1.483E+03 
l.262E+03 
1.060E+03 
8.8331:+02 

7.357E+02 
6.128E+02 
5.105E+02 
4.236E+02 
3.504E+02 
2.898E+02 
2.397E+02 
1.983E+02 
1.640E+02 
1.356E+02 
1.113E+02 
9.138E+Ol 
7.500E+OI 

6.155E+01 
5.052E+01 
4.146E+OI 
3.403E+01 
2.793E+OI 
2.292E+01 
1.877E+Ol 
1.527E+Ol 
1.242E+OI 
J.OIIE+OI 
8.220E+00 

5.388E+00 
5.04OE+OO 
4.715E+00 
4.410E+OO 
4. 12tiE+UU 
3.859E+00 
3.6 I OE+OO 
3.377E+oo 
3.1 59E+00 
2.955E+00 
2.765E+00 
2.586E+OO 
2.4 1 9E+OO 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
1.7331:'1-00 

1.621E+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.24IE+00 
1.180E+00 
l.I6JE+00 
1.158E+00 
\.151E+00 
I. 1 34E+00 
1.086E+00 
1.016E+00 
9.506E-01 
8.892E-OI 
8.318E-01 
7.78IE-01 
7.279E-01 
6.809E-01 
6.370E-01 
5.959E-0I 
5.574E-OI 
5.214E-OJ 

4.878E-01 
4.563E-Ol 
4.268E-01 
3.993E-Ol 
3.735E-OI 
3,494E-Ol 
3.269E-01 
3.058E-Ol 
2.860E-Ol 
2.676E-OI 
2.503E-01 
2.34IE-01 
:l.190E-OI 

2.049E-OI 
1.917E-01 
1.793E-Ol 
l.677E-01 
1.569E-OI 
1.468E-01 
1.373E-Ol 
1.284E-01 
1.201E-01 
1.124E-OI 
1.051E-01 
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TABLE I: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.00 1-0.0 to ke V to E = 400-1000 ke V - Continued. 

E 
keY 

I .260708E+0 I 
1.347697E+O I 
1.440688E+O I 
1.540095E+O I 
1.646362E+O I 

"-
1.759961E+Q1 
1.8S1398E+O I'" 
2.01 1215E+OI 
2. I 49988E+O I 
2.298338E+O I 
2.4.36923E1-O 1 

2.626450E+O I 
2.807676E+O I 
3.00 1405E+O I 
l.?OR'i02E+Ol 

3.429889E+OI 
3.666551 E+O I 
3.9 ! 9543E+O 1 
4. I 89992E+O I 
4.479!OIE+Ol 
4.788 I 59E+O I 
5.1 I 8542E+OI 
5.47172IE+Ol 
5.849270E+Ot 
6.252870E+OI 
6.6843 I SE+O I 
7. I 45536E+OI 
7 .63857SE+O t 
S.I65640E+0 I 
8. 729069E+O I 
9.33 I 374E+OI 
9.975239E+01 
1.066353E+02 
1.13993IE+02 
1.2 I 8587E+02 
1.302669E+02 
1.392553E+02 
1.488640E+02 
1.591356E+02 
1.701 I 59E+02 
I .8 18539E+02 

1.9440!8E+02 
2.0781 56E+02 
2.22 I 548E+02 
2.374835E+02 
2.538699E+02 
2.7 I 3869E+02 
2.901 I 26E+02 
3.101304E+02 
3.3 1 5294E+02 

3.544049E+02 
3.788588E+02 
4.05000 I E+02 
4.32945\ E+02 

/1 
eiatom 

I.l 0744E+O 1 
I.l 0671 E+O I 
1.1 0604E+O I 
1.l0543E+OI 
1.1 0487E+O I 
1.1 043SE+O I 
1.1 0393E+O I 
I. I 0352E+O I 
l.l 0315E+O I 
l.l 0283E+O I 
l.102~3B+Ol 

1.1 0226E+O I 
1.1 0202E+O I 
1.10181E+OI 
1.10161E.Ol 

1. 101 43E+OI 
l.l 0 I 28E+O I 
1.101 I 4E+O I 
1.1 0 10 IE+O I 
l.l OO9OE+O I 
1.1 0080E+O I 
l.l 0071 E+O I 
l.l0063E+01 
1.1 0056E+O 1 
1.1 0049E+O I 
1.1 0044E+O I 
1.1 0039E+0 I 
1.1 0034E+O I 
1.1 0030E+O I 
1.1 0027E+O I 
1.1 0024E+O I 
I.l 0021 E+O I 
I.l 00 I9E+O I 
I.l 00 16E+0 I 
I.IOOI5E+OI 
1.l0013E+OI 
1.l00IIE+OI 
I.l 00 IOE+O I 
1.1 0009E+O I 
1.1 ooo8E+0 I 
I . I 0007F.O I 

1.1 0006E+O I 
1.1 ooo5E+0 I 
I. I ooo5E+O I 
1.1 ooo4E+O I 
\.1 ooo4E+O I 
L1ooo3E+OI 
LlOOO3E+OI 
1.1 0002E+O I 
I. I 0002E+O I 

1.1 0002E+O I 
1.1 0002E+O I 
I. 10001 E+OI 
1. 10001 E+OI 

fz 
eiatom 

4.8806E-02 
4.244IE-02 
3.6907E-02 
3.2094E-02 
2.7909E-02 
2.4270E-02 
2.II06E-02 
1.8354E-02 
1.5961E-02 
1.3875E-02 
1.2014E-02 

1.0402E-02 
8.9800E-03 
7.7433E-03 
6.6761E-03 
5.7560E-03 
4.9627E-03 
4.2788E-03 
3.6891E-03 
3.l807E-03 
2.7424E-03 
2.3645E-03 
2.0387E-03 
1.7577E-03 
1.5I55E-03 
1.3067E-03 
1.1267E-03 
9.7142E-04 
8.3757E-04 
7.2216E-04 
6.2266E-04 
5.3687E-04 
4.6290E-04 
3.9913E-04 
3.4414E-04 
2.9672E-04 
2.5584E-04 
2.2060E-04 
1.9020E-04 
1.6400E-04 
14141E-04 

l.2193E-04 
1.0513E-04 
9.0646E-05 
7.8159E-05 
6.739IE-05 
5.8108E-05 
5.0103E-05 
4.320IE-05 
3.7250E-05 

3.2118E-05 
2.7694E-05 
2.3879E-05 
2.0S90E-OS 
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7.0861E+OO 
5.7642E+OO 
4.6890E+OO 
3.8 I 43E+OO 
3.1029E+OO 
2.5241E+OO 
2.0533E+OO 
1.6704E+OO 
1.3589E+OO 
1.1050E+OO 
8.9~OIE-OI 

7.249IE-OI 
5.8543E-Ol 
4.7222E-OI 
3.ROR6E-Ol 

3.0717E-OI 
2.4775E-OI 
1.9982E-Ol 
1.6116E-OI 
1.2998E-Ol 
1.0484E-OI 
8.4554E-02 
6.8I97E-02 
5.5004E-02 
4.4364E-02 
3.5782E-02 
2.8860E-02 
2.3278E-02 
1.8775E-02 
1.5143E-02 
1.22 I 4E-02 
9.8513E-03 
7.94S7E-03 
6.4088E-03 
5.169IE-03 
4.1693E-03 
3.3628E-03 
2.7124E-03 
2.1877E-03 
1.7646E-03 
1.4233E-03 

1.1480E-03 
9.2595E-04 
7.4686E-04 
6.0240E-04 
4.8589E-04 
3.919IE-04 
3.161IE-04 
2.5497E-04 
2.0566E-04 

1.6588E-04 
1.3380E-04 
I.0792E-04 
8.7048E-05 

a(coh+inc) 
cm2/g 

4.6237E-OI 
4.3606E-OI 
4.1 1 65E-0l 
3.8904E-OI 
3.68I6E-OI 
3.489IE-01 
3.3119E-OI 
3.l493E-OI 
3.000IE-OI 
2.8634E-OI 
Z.7384E-Ol 

2.6240E-Ol 
2.5194E-Ol 
2.4237E-Ol 
2.3361E-Ol 
2.2559E-O! 
2.1 823E-Ol 
2.[ 147E-OI 
2.0523E-OI 
1.9946E-OI 
1.94IOE-OI 
1.8912E-Ol 
1.8445E-OI 
1.8006E-OI 
1.7591E-0I 
1.7196E-OI 
1.6820E-Ol 
1.6458E-Ol 
1.611OE-OI 
1.5772E-OI 
1.5443E-OI 
1.5121E-OI 
I. 4806E-O1 
1.4496E-OI 
1.4191E-Ol 
!.3889E-OI 
1.3590E-OI 
1.3294E-OI 
I.3000E-Ol 
1.2708E-Ol 
t.241RE-OI 

I.2130E-OI 
1.1 844E-OI 
1.1561E-O[ 
I.1279E-OI 
l.1oooE-O! 
I.0723E-O! 
1.0448E-O! 
l.OI77E-O! 
9.9087E-02 

9.6437E-02 
9.3822E-02 
9. I 244E-02 
8.8704E-02 

6.686E+OO 
5.439E+OO 
4.424E+OO 
3.599E+OO 
2.927E+OO 
2.38 I E+OO 
1.937E+OO 
1.576E+OO 
1.282E+OO 
1.042E+OO 
8.438E-OI 

6.832E-OI 
5.515E-Ol 
4.447E-Ol 
3.S86E-Ol 

2.892E-OI 
2.332E-Ol 
1.88lE-OI 
l.517E-OI 
1.223E-OI 
9.865E-02 
7.955E-02 
6.416E-02 
5.174E-02 
4. 172E-02 
3.365E-02 
2.713E-02 
2. I 88E-02 
1.765E-02 
1.423E-02 
1.148E-02 
9.255E-03 
7.464E-03 
6.019E-03 
4.854E-03 
3.9!4E-03 
3.I57E-03 
2.546E-03 
2.053E-03 
1.656E-03 
I 13SE-m 

l.OnE-03 
8.683E-04 
7.002E-04 
5.647E-04 
4.554E-04 
3.672E-04 
2.962E-04 
2.388E-04 
1.926E-04 

1.553E-04 
1.253E-04 
I.OIOE-04 
8.146E-05 

A 
nm 

9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.l65E-02 
5.767E-02 
5.395E-02 
j.046E-02 

4.72lE-02 
4.4l6E-02 
4.13!E-02 
3.86/jE-02 

3.615E-02 
3.38[E-02 
3.l63E-02 
2.959E-02 
2;768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.l20E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
I.518E-02 
1.420E-02 
1.329E-02 
I.243E-02 
I.I63E-02 
I.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
h.H1HF.-m 

6.378E-03 
5.966E-03 
5.58!E-03 
5.l2IE-03 
4.884E-03 
4.569E-03 
4.274E-03 
3.998E-03 
3.740E-03 

3.498E-03 
3.273E-03 
3.06IE-03 
2.864E-03 
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Mg Z= 12 

Atomic weight - 2.430500E+01 g1mol, nominal density p (g1cmJ) - 1.7350E+OO 

)J..(bamslatom) - JL(cm2!g) X 4.03594E+OI, E(eV) f.L(cmlfg) om h(efatom) X 1.73134E+06 

.! edges. Edge energies (ke V): 

"
1.30500E+00 L 8.94000E-02 L 

Rcldtivis1k com::c~on estimate frel (1l82,3/5CL) - 1.8616E 0:2. 

~uclear Thomson c'brrection iNT" -3.2502E-03 eJatom 

E 
keY 

1.069000E-02 
1.142761E-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.5953061: 02 

1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3. 1 09002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340 198E -02 
4.639671 E - 02 
4.959809E-02 
5.037200E-02 
5.114300E-02 
5. 1 34860E-02 
5. 1 65700E-02 
5.Z42800I: 02 

5.302035E-02 
5.667876E-02 
6.058959E - 02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.91241IE-02 
8.458368E - 02 
8.761200E -02 
8.895300E -02 
8.931060E-02 
8.984700E-02 
9.0'11995E-02 

9.1 18800E-02 
9.665893E-02 
1.033284E-01 
1.104581E-01 
1.180797E-Ol 
1.262272E-OI 
U49368E-OI 
\ .-142475E-01 
1.542005£-01 
1.648404E-OI 
1.762144E-01 
1.883732E-Ol 

il 
eJatom 

2.46798E+00 
2.45703E+00 
2. 44446E+oo 
2.42999E+00 
2.41 334E+00 
2.39414E+00 
2.37197131"00 

2.34635E+00 
2.31667E+00 
2.28222E+00 
2.242 1 4E+00 
2. 1 9535E+OO 
2.14053E+OO 
2.07604E+00 
1.99976E+OO 
1.90893E+00 
1.79989E+00 
1.66760E+00 
1.50483E+00 
1.30071 E+oo 
1.03750E+00 
6.82720E-OI 
1.63175E-OI 

-7.94660E-01 
-1.23235E+00 
-2. 1 4633E+00 
- 3.06571 E+oo 
-2.318!1 E+oo 

1.77102E1"OO 

1.65181E+00 
1.58097E+00 
1.5 I 530E+00 
1.24345E+00 

-7.50020E-Ol 
-6.57205E-02 

7.45736E-01 
1.57760E+oo 
1.91414E+00 
1.87327E+00 
1.62388E+00 
2.01523E+00 
2.:26-19SE-4-00 

2.49637E+00 
3.62633E+00 
4.7133IE+00 
5.69293E+00 
6.56897£+00 
7.34102E+00 
8.01 I 84E+OO 
8.58744£+00 
9.07657E+00 
9.48729E+00 
9.82965E+00 
1.01128E+01 

h 
e/atom 

O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOI:1"OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+OO 
1.7107E+00 
1.8464E1"OO 

1.9565E+00 
2.7595E+00 
3.7482E+00 
4.7712E+00 
5.7446E+00 
6.5956E+OO 
7.2727E+00 
7.7495E+00 
7.9183E+00 
7.974IE+00 
7.987 1 E+OO 
8.6080E+00 
8.6311E-4-00 

8.6592E+00 
8.7766E+00 
8.7615£+00 
8.6076E+00 
8.3455£+00 
8.oo43E+00 
7.6096E+<Xl 
7. 1 826E+00 
6.740IE+00 
6.2947E+00 
5.8557E+00 
5,4298E+00 

1.0800E 0:2 c/ll.tom 

O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOI:1-00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
5.7335E+04 
6.0975E-r04 

6.3888E+04 
8.4293E+04 
1.0711£+05 
1.2754E+05 
1.4365E+05 
1.5428E+05 
1.5914E+05 
1.5862E+05 
1.5648E+05 
1.5520E+05 
1.5483£+05 
1.6588E+05 
1.6527EI05 

1.644IE+05 
1.5120E+05 
1.4681 E+05 
1.3492E+05 
1.2237E+05 
1.0979E+05 
9.7637E+04 
8.6210E+04 
7.5677E+04 
6.61 14E+04 
5.753'+E+04 
4.9905E+04 

II 5.14000E-02 

a(coh+inc) 
cm2fg 

9.8483E-05 
1.3394E-04 
1.8114E-04 
2.4362E-04 
3.2583E-04 
4.3340E-04 
5.7333I: 04 

7.5433E-04 
9.8712E-04 
1.2848E-03 
1.6635E-03 
2. 1 423E-03 
2.7446E-03 
3.4978E-03 
4.4347E-03 
5.5937E-03 
7.0197E-03 
8.7645E-03 
1.0888E-02 
1.3458E-02 
1.6553E-02 
2.0260E-02 
2.4675E-02 
2.9907E-02 
3.1250E-02 
3.2618E-02 
3.2988E-02 
3.3547E-02 
3,4964E-02 

3.6074E-02 
4.3304E-02 
5.1737E-02 
6.1522£-02 
7.2816E-02 
8.5784E-02 
1.0060E-Ol 
1.1743E-OI 
1.2718E-Ol 
1.3158E-OI 
1.3276E-01 
1.3455E-Ol 
!.36'16E-Ol 

1.3904E-01 
1.5786E-Ol 
1.8180E-OI 
2.0846E-OI 
2.3797E~Ol 

2.7048£-01 
3.061IE-OI 
3.4495E-01 
3.8707E-01 
4.3251 E-OI 
4.81:28E-Ol 
5.3333E-0; 

L III 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOI:1"OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.ooOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

5. 1 4OOOE-02 

nm 

1. 160E+02 
1.085E+02 
1.015E+02 
9.494E+OI 
8.88IE+01 
8.308E+OI 
7.772I:1"OI 

7.270E+Ol 
6.80IE+01 
6.362E+Ol 
5.951E+OI 
5.567E+01 
5.208E+Ol 
4.872E+01 
4.557E+OI 
4.263E+OI 
3.988E+01 
3.731E+01 
3.490E+01 
3.264E+Ol 
3.054E+01 
2.857E+Ol 
2.672E+01 
2.500E+OI 
2.461E+01 
2.424E+01 
2.415E+01 
2.400E+01 
2.365E1"OI 

2.338E+01 
2.187E+0\ 
2.046E+OI 
1.914E+OI 
1.791E+OI 
1.675E+OI 
1.567E+01 
1.466E+01 
1.415E+Ol 
1.394E+01 
1.388E+Ol 
1.380E+OI 
1.371E~OI 

1.360E+OI 
1.283E+Ol 
I.200E+Ol 
1.122E+OI 
1.050E+01 
9.822E+00 
9. 1 88E+00 
8.595£+00 
8.040E+00 
7.521 E+OO 
7.036E+00 
6.582E+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92, from E = 0.00 1-0.0 10 ke V to E = 400-1000 ke V 

E 

keY 

2.013709E-Ol 
2.152655E-01 
2.301188E-0I 
2.459970E-OI 
2.629708E-OI 
~:811158E-OI 

3.oo5128E,01 
3.212482E ...:()\ 
3.434143E-OI 
3.671099E-01 
3.92440SIi-O 1 

4.195189E-Ol 
4.484657E -0 1 
4.794098E-OI 
5.124891E-OI 
5.478508E-0l 
5.856525E-OI 
6.260625E-OI 
6.692609E-OI 
7.154399E-Ol 
7.648052E-OI 
8.175768E-OI 
8.739896E-0l 
9.342948E -0 1 

9.987612E-01 
1.067676E+00 
1. 141 345E+OO 
I. 220098E+OO 
1.278900E+00 
1.298475E+00 
1.304285E+00 
1.311525E+00 
1.331100E+00 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.7032691i+OO 

1.820795E+00 
1.946430E+00 
2.080733E+00 
2. 224304E+00 
2.37778 \ E+oo 
2.541848E+00 
2.7 1 7235E+00 
2.904724E+00 
3.105150E+00 
3.3 1 9406E+00 
3.548445E+00 
3.793288E+00 
4.0ss02,1E+OO 

4.334821 E+oo 
4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.05 1 453E+00 
6. 469004E +00 
6.9 1 5365E+00 
7.392525E+00 
7.902609E+00 
8.-+47890E+00 
9.030794E+00 
9.6S3919E+OO 

1.032oo4E+0 I 
1.103212E+OI 

I. 
elatom 

1.03452E+O 1 
1.05347E+O 1 
1.06868E+O 1 
1.08064E+OI 
1.08979E+OI 
1.09658E+O 1 
1.10131E+OI 
1.1 043 \ E+O I 
1.10586E+OI 
l.l 0617E+O 1 
1.105441i+O 1 

1.10378E+Ol 
1.1 0 1 32E+O 1 
1.098 1 5E+0 1 
1.09433E+O 1 
1.08992E+0 1 
1.08494E+0 1 
1.07938E+0 1 
1.07317E+0 1 
1.06624E+0 1 
1.05839E+0 1 
1.04938E+0 I 
1.03877E+0 1 
1.025S7E+O I 

1.00942E+O 1 
9. 86553E+00 
9.51607E+00 
8.85649E+OO 
7.57149E+00 
5.98525E+OO 
3.41984E+00 
5.92695E+00 
7.57432E+00 
9.30219E+00 
1.04949E+0 1 
1.1 1 690E+O 1 
1.IS-19SIi+OI 

1.17834E+0 1 
1.19494E+0 1 
1.20708E+0 1 
1.2 1 624E+0 1 
1.22323E+01 
1.22852E+0 1 
1.23707E+0 1 
1.23918E+0 1 
1.24049E+0 1 
1.24053E+Ol 
1.23973E+Ol 
1.23843E+Ol 
1.23682E+O t 
1.23501E+Ol 
1.23310E+Ol 
1.23116E+Ol 
1.22924E+0 1 
1.22740E+0[ 
[.22558E+0 [ 
1.22374E+Ol 
1.22194E+Ol 
1.22022E+OI 
1.21860E+0 I 
1.21710E+OI 
1.21570E+OI 
1.21~}6E+Ol 

1.21308E+OI 
1.21189E+01 

fz 
elatom 

5.0212E+00 
4.6320E+00 
4.2624E+00 
3.9136E+00 
3.5864E+00 
3.2807E+00 
2.9961E+00 
2.7321E+00 
2.4878E+00 
2.2623E+00 
2.0S44E+OO 

I. 8629E+00 
1.6872E+00 
1.5262E+00 
1.3791E+00 
1.2450E+00 
1.1 230E+00 
1.0 123E+00 
9.1188E-Ol 
8.2108E-OI 
7.3909E-OI 
6.6515E-OI 
5.9857E-01 
5.3870E-OI 

4.8399E-OI 
4.2897E-OI 
3.806IE-OI 
3.3816E-OI 
3.1 133E-OI 
3.0318E-OI 
3.0083E-OI 
3.9592E+00 
3.9913E+00 
3.9993E+00 
3.67 1 2E+00 
3.2546E+00 
2.8S111i+OO 

2.5397E+00 
2.2732E+00 
2.0422E+00 
1.8378E+00 
1.6539E+OO 
1.4866E+00 
1.3291E+00 
1.1850E+00 
1.0522E+00 
9.3089E-OI 
8.2358E-OI 
7.2867E-01 
6.1473E-Ol 

5.7048E-0[ 
5.0479E-OJ 
4.4669E-OI 
3.9528E-OI 
3.4977E-0[ 
3.0719E-01 
2.698IE-OJ 
2.3698E-OI 
2.0815E-OJ 
1.8283E-OI 
1.6060E-OI 
1..f079E-OI 
1.2254E-Ol 

1.0666E-01 
9.28'+4E-02 
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4.3171E+04 
3.7254E+04 
3.2069E+04 
2.7544E+04 
2.3612E+04 
2.0205E+04 
1.7262E+04 
1.4725E+04 
1.2543E+04 
1.0670E+04 
9.0633EI03 

7.6882E+03 
6.5 1 35E+03 
5.51 18E+03 
4.6591Et03 
3.9346E+03 
3.3200E+03 
2.7993E+03 
2.3590E+03 
1.9870E+03 
1.673IE+03 
1.4086E+03 
1. 1 858E+03 
9.9826E+02 

8.3899E+02 
6.9561E+02 
5.7737E+02 
4.7985E+02 
4.2 1 47E+02 
4.0425E+02 
3.9932E+02 
5.2265E+03 
5.1915E+03 
4.966 1 E+03 
4.2645E+03 
3.5365E+03 
2.8981E+03 

2.41 49E+03 
2.0220E+03 
1.6993E+03 
1.4305E+03 
1.2042E+03 
I.OI26E+03 
8.4687E+02 
7.0629E+02 
5.8670E+02 
4.8554E+02 
4.01 84E+02 
3.3258E+02 
2.7S27E+02 

2.2785E+02 
J.8860E+02 
t.5612E+02 
1.2924E+02 
1.0697E+02 
8.7889E+0[ 
7.2210E+01 
5.9330E+01 
.+.8749E+OI 
4.oo55E+OI 
3.2913E+0 I 
2.6991 E+OI 
2.1977E+O I 

1.7894E+OI 
1,4571 E+OI 

a(coh I inc) 

cm2/g 

5.8860E-01 
6.4696E-01 
7.0825E-01 
7.7226E-01 
8.3873E-0l 
9.0737E-OI 
9.7782E-OI 
1.0497E+00 
1.1226E+00 
1.1960E+00 
1.2695ElOO 

1.3425E+OO 
1.4146E+OO 
1.4851E+OO 
1.5536E+00 
1.6 1 95E+OO 
1.6823E+OO 
1.7415E+OO 
1.7966E+00 
1.847IE+00 
1.8928E+00 
1.933IE+00 
1.9679E+00 
1.996SE+OO 

2.0197E+00 
2.0364E+OO 
2.0469E+00 
2.0512E+00 
2.0505E+00 
2.0496E+oO 
2.0493E+00 
2.0488E+00 
2.0475E+00 
2.0413E+00 
2.0273E+OO 
2.oo77E+00 
1.9826E+OO 

1.9524E+00 
1.9 1 74E+00 
1.8779E+00 
1.8344E+00 
1.7873E+00 
1.7371E+00 
1.6840E+OO 
1.6287E+00 
1.5716E+OO 
1.5130E+OO 
1.4534E+00 
1.3931 E+OO 
1.3327E+OO 

1.2724E+00 
1.2125E+00 
l.lS35E+00 
1.0954E+00 
1.0387E+00 
9.8349E-01 
9.2997E-OI 
8.783IE-OI 
8.2864E-Ol 
7.8105E-01 
7.3564E-01 
6.9243E-01 
6.S148E-Ol 

6.1277E-OI 
5.7631 E-OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOIi+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
4.833E+03 
4.814E+03 
4.633E+03 
3.987E+03 
3.305E+03 
2.70SE+03 

2.254E+03 
1.889E+03 
1.589E+03 
1.339E+03 
1.128E+03 
9.490E+02 
7.939E+02 
6.622E+02 
5.503E+02 
4.557E+02 
3.773E+02 
3.125E+02 
2.587E+02 

2. 1 43E+02 
1.774E+02 
1.469E+02 
1.217E+02 
1.007E+02 
8.275E+01 
6.797E+OI 
5.583E+01 
4.586E+01 
3.767E+OI 
3.095E+OI 
2.537E+01 
2.066E,,-OI 

1.682E+Ol 
1.370E+01 

Continued. 

A 

nm 

6. 157E+00 
5.760E+00 
5.388E+00 
5.040E+OO 
4.7 1 5E+OO 
4.4IOE+00 
4. I 26E+OO 
3.859E+00 
3.6IOE+00 
3.377E+00 
3.159EIOO 

2.955E+00 
2.765E+00 
2.586E+OO 
2.419E+00 
2.263E+00 
2.1 17E+00 
1.980E+00 
1.853E+OO 
1.733E+00 
1.621E+00 
1.5 1 6E+00 
1.419E+00 
1.327E+OO 

1.241E+00 
1.I61E+00 
1.086E+00 
1.0 16E+00 
9.695E-01 
9.548E-OI 
9.506E-01 
9.453E-01 
9.314E-OI 
8.892E-OI 
8.318E-OI 
7.78IE-OI 
7.279E-OI 

6.809E-OI 
6.370E-Ol 
5.959E-Ol 
5.574E-OI 
S.214E-Ol 
4.878E-01 
4.563E-OI 
4.268E-01 
3.993E-01 
3.735E-01 
3.494E-01 
3.269E-0! 
3.058E-Ol 

2.860E-0! 
2.676E-01 
2.S03E-Ol 
2.341E-OI 
2.190E-01 
2.049E-OI 
1.917E-OI 
1.793E-0] 
1.677E-Ol 
1.569E-OI 
1.468E-0] 
I.373E-O] 
1.2R4F-Ol 

1.20IE-0] 
1.124E-01 
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T~BLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E =400;-1000 keY - Continued. 

E 
keY 

I. I 79334E+O 1 
1.260708E+0 1 
1.347697E+0 1 
1.440688E+OI 
I 540095E+O 1 
1.646~62E+O 1 
1.75996IE+0I' 
1.881398E+0 I 
2.011215E+OI 
2. I 49988E+O I 
2.298338E+O I 
2.456923E+0 I 
2.626450E+0 1 
2.807676E+O 1 
3.00 1405E+O I 
3.208"02E+O 1 

3.429889E+O I 
3.666551E+Ol 
3.919543E+OI 
4 I R9997F+() I 

4.47910 1 E+O I 
4.788159E+Ol 
5.1 I 8542E+Ol 
5.47172IE+Ol 
5.849270E+OI 
6.252870E+OI 
6.6843 I 8E+O 1 
7. I 45536E+OI 
7.638578E+01 
8. I 65640E+O I 
8.729069E+OI 
9.331374E+OI 
9.975239E+0 1 
1.066353E+02 
1.139931 E+02 
1.218587E+02 
1.302669E+02 
1.392553E+02 
1.488640E+02 
1.59 1 356E+02 
1.701 1 59E+02 
1.8 I 8S39E+02 

1.9440 18E+02 
2.078 1 56E+02 
2.221548E+02 
2.374835E+02 
2.538699E+02 
2.713869E+02 
2.901 I 26E+02 
.I.101304E+02 
.'.315294E+02 
3.544049E+02 
J .788588E+02 
4.05000 I E+02 
4.329451 E+02 

il 
eJatom 

1.21078E+OI 
1.20976E+0 I 
1.20882E+0 1 
1.20796E+0 I 
1.207 1 8E+OI 
1.20646E+0 I 
1.2058 I E+OI 
1.20522E+O I 
1.20469E+O 1 
1.20421 E+O 1 
1.20378E+0 I 
1.20339E+0 1 
1.20304E+0 1 
1.20272E+O 1 
1.20244E+Ol 
1.20:lllSb+UI 
1.20 1 95E+0 1 
1.20174E+OI 
t.20155E+Ol 
1.2013&E+OI 

1.20 1 23E+0 1 
1.20 I09E+O I 
1.2oo97E+O I 
1.2oo86E+0 I 
1.2oo77E+O 1 
1.20068E+0 1 
1.20060E+O 1 
1.2oo53E+0 I 
1 .2oo47E+0 I 
1.2oo42E+0 I 
1.2oo37E+O 1 
1.2oo33E+01 
1.2oo29E+O I 
1.2oo26E+0 I 
1.2oo23E+0 1 
1.2oo20E+0 I 
1 .200 18E+0 1 
1.2oo16E+01 
1 .200 14E+0 I 
1.200 12E+0 1 
1.2oo11E+01 
1.200 I OE'f-O I 

1.20008E+0 1 
1.20007E+01 
1.20007E+0 1 
1.20006E+0 I 
1.20005E+0 1 
1.20005E+0 1 
1.20004E+0 I 
1.20004E+O 1 
1.20003E+0 I 
1 .20003E+O I 
1.20002E+O I 
1.20002E+O 1 
1.20002E+0 1 

h 
e/atom 

8.0816E-02 
7.0348E-02 
6.1236E-02 
5.3306E-02 
4.6403E-02 
4.0394E-02 
3.5164E-02 
3.0611E-02 
2.6648E-02 
2.3199E-02 
2.0196E-02 
1.7582E-02 
1.5306E-02 
1.3269E-02 
I. I 454E-02 
9.8871E-03 
8.5347E-03 
7.3674E-03 
6.3597E-03 
S.'1&92E-03 

4.7372E-03 
4.0882E-03 
3.5282E-03 
3.0449E-03 
2.6278E-03 
2.2678E-03 
1.9572E-03 
1.689IE-03 
1.4577E-03 
1.2580E-03 
1.0857E-03 
9.370IE-04 
8.0867E-04 
6.979IE-04 
6.0232E-04 
5.1983E-04 
4,4863E-04 
3.8719E-04 
3.3416E-04 
2.8839E-04 
2.4890E-04 
2.148IE-04 

1.8539E-04 
1.6000E-04 
1.3809E-04 
U9IRF-04 

1.0286E-04 
8.8772E-05 
7.6615E-05 
6.6123E-05 
5.7068E-05 
4.925JE-05 
4.2508E-05 
J.6687E-05 
3.1663E-05 

1.1 864E+01 
9.6609E+00 
7.8668E+00 
6.4060E+OO 
5.2165E+00 
4.2479E+00 
3.4592E+OO 
2.8170E+00 
2.2940E+OO 
1.8682E+00 
I.5214E+00 
1.2390E+00 
1.0090E+OO 
8.1823E-01 
6.607IE-Ol 
5.3352E-01 
4.3082E-Ol 
3.4789E-OI 
2.8092E-OI 
2.2682E 01 

1.8311E-OI 
1.4783E-OI 
1.1934E-01 
9.6344E-02 
7.7780E-02 
6.2793E-02 
5.0693E-02 
4.0926E-02 
3.3040E-02 
2.6674E-02 
2.1534E-02 
1.7385E-02 
1.4036E-02 
1.l331E-02 
9. I 482E-03 
7.3856E-03 
5.9627E-03 
4.8139E-03 
3.8864E-03 
3.1376E-03 
2.533IE-03 
2.04)II:.-U3 
1.6511E-03 
1.3330E-03 
1.0762E-03 
8.6&&6E-OA 

7.0)47E-04 
5.6633E-04 
4.5722E-04 
~.6914E-04 

2.9802E-04 
2.406IE-04 
1.9426E-04 
1.5683E-04 
1.2662E-04 

cr(coh+inc) 
cm2/g 

5.4206E-OI 
5.0999E-OI 
4.8oo3E-01 
4.521IE-OI 
4.2618E-01 
4.0213E-OI 
3.7988E-01 
3.5934E-OI 
3.404IE-OI 
3.2300E-OI 
3.0700E-OI 
2.9232E-01 
2.7886E-OI 
2.6653E-OI 
2.5525E-OI 
2.4491E-OI 
2.3544E-OI 
2.2675E-OI 
2.1878E-01 
2.11451:-01 

2.0470E-OI 
1.9845E-Ol 
1.9267E-01 
1.8729E-OI 
1.8226E-01 
1.7754E-OI 
1.731OE-OI 
1.6889E-01 
1.6488E-Ol 
1.6105E-01 
1.5737E-OI 
1.5381E-01 
1.5036E-OI 
1.4701E-01 
1.4372E-OI 
1.4050E-0) 
1.3733E-01 
1.3420E-01 
1.3IIIE-OI 
1.2805E-OI 
1.2502E-01 
1.2201E-01 
1.1903E-0) 
1.1606E-OI 
1.I3IIE-OI 
I.tOtSE-O! 

1.0728E-OI 
1.0439E-OI 
: .OI52E-01 
9.8684E-02 
9.5869E-02 
9.3083E-02 
9.0326E -02 
8.7602E-c)2 
8.49UE-02 

1.l15E+OI 
9.082E+00 
7.395E+00 
6.022E+OO 
4.903E+00 
3.993E+00 
3.251E+00 
2. 647E+OO 
2. 1 56E+00 
1.755E+00 
!47QF+OO 

I. 1 64E+00 
9.477E-01 
7.685E-01 
6.203E-OI 
5.oo8E-Ol 
4.043E-Ol 
3.264E-OI 
2.635E-01 
2.127E-OI 

1.717E-OI 
1.386E-01 
1.119E-OI 
9.032E-02 
7.292E-02 
5.886E-02 
4.752E-02 
3.836E-02 
3.097E-02 
2.5OOE-02 
2.018E-02 
1.629E-02 
1.315E-02 
1.062E-02 
8.57IE-03 
6.919E-03 
5.585E-03 
4.509E-03 
3.640E-03 
2.938E-03 
2.372E-03 
1.915E-03 
1.546E-03 
1.248E-03 
l.007E-03 
8.tJ2C 04 

6.565E-04 
5.300E-04 
4.278E-04 
3,454E-04 
2.788E-04 
2.25IE-04 
1.817E-04 
1.407E-04 
i .184E-04 

nm 

1.051E-01 
9.834E-02 
9.2ooE-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.1 65E-02 
5.767E-02 
5.39SE-02 

5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.9"9E-02 

2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.l20E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.1 63E-02 
1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
6.818E-03 
6.378E-03 
5.966E-03 
5.58IE-03 
5.22IE-03 

4.884E-03 
4.569E-03 
4.274E-03 
~.998E-01 

3.740E-03 
3.498E-03 
3.273E-03 
3.06IE-03 
2.864E-03 



142 

10 

-~ ,. ..... , _._._._._._. " o 

0.01 

,.-.... 

E 
.3 1.0 
a:s 

""Q) ---

,.-.... 
b.() 

""-N 

S 
() ---
:t 

"... .. -.- . ...,: 

0.1 

0.01 

::~ l ~ ....... -.-.---. 

~.-. ...... / 

~ 
r 

10
3 ~ 

0.01 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 

A , 

C.T.CHANTLER 

Z=12 

I 

I 

I 

'I 

" 

0.10 

-..... 

0.10 

:-.. 
"-

"-
"-

0.10 
Energy (keV) 

___ Current 
______ Henke 

1.00 

f2 K-shell 

1.00 

"-
"-

"-
"- , , , , , 

~ 

~ 

~ 

1.00 



THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 143 

12.40 

8' 12.30 

'" ...., ' .... 

~ 12.20 . 
Q) 

----~ 12.10 

1.0000 

-.. 
8 
.3 0.0100 
ro 

'-.... 
Q) ---
N 

~ 0.0001 

1.e+02 

--.. 
0.0 

Z=12 

10 

10 

___ Current 
_._._._Henke 

100 

100 

~ 1.e+OO - - - - - - - - - __ 
S a(coh+inc) ------
() - - --- - -- - - - --
~ l.e-02 

l.e-04 

10 100 
Energy (keV) 

1000 

1000 

1000 



144 C.T.CHANTLER 

AI Z= 13 

Atomic weight - 2.698J50E+Ol glmol, nominal density p (glcmJ) - 2.694IE+OO 

J.LaCbamsiatom) - fJ.(cm1fg) x 4.48039£+01, E(eV) /J.(cm2/g) - h(elatom) x 1.55960E+06 

5 edges. Edge energies (keV): 

K 1.55960E+OO L I. 1 7700E-OO L II 7.31000E-02 L III 7.3lO00E-02 
M 8.37567E-03 
Relativistic correction estimate frel (H82,3/5CL) - -2.2218E-02, -1.26OOE-02 e/atom 
~ucJear Thomson correction fNT - -3.4361E-03 e/atom 

E II h fJ. u(coh+inc) fJ.K A. 
keY eiatom eJatom cm2/g cm2;g cm2/g nm 

8.208152E-03 3.11903£+00 O.OOOOE+OO O.OOOOE+OO 3.6085E-05 O.OOOE+OO 1.51lE+02 
8.333787E-03 3.07927E+OO O.OOOOE+OO O.OOOOE+OO 3.8846E-05 O.OOOE+OO 1.488E+02 
8.367290E-03 3.02769E+OO O.OOOOE+OO O.ooooE+OO 3.9608E-05 O.OOOE+OO 1.482E+02 
8.417543E-03 3.08902E+OO 1.0319E-Ol 1.9119E+04 4.0772E-05 O.OOOE+OO 1.473E+02 
8.543178E-03 3. I 4160E+OO 9.0457E-02 1.65 1 3E+04 4.3791£-05 O.OOOE+OO 1.451E+02 
1.069000E-02 3.16731 E+OO 1.8351E-02 2.6773E+03 1.2485E-04 O.OOOE+OO 1.160E+02 
1.142761E-02 3.15650£+00 1.5050E-02 2.0540E+03 L6851E-04 O.OOOE+OO 1.085E+02 
1.221612E-02 3. 1 4495E+00 \.3667E-02 1.7448E+03 2.2620E-04 O.OOOE+OO 1.015E+02 
1 10"i901E-02 3.1 3240E-I-OO 1.3'1S0E-02 1.6099£1-03 J.OI99I::-04 o .OOOE-MXl 9.494B+Q{ 

1.396010E-02 3.1 1858E+00 1.4200E-02 1.5864E+03 4.0103E-04 O.OOOE+OO 8.88IE+Ol 
1.492335E-02 3.10318E+OO 1.5741E-02 1.645IE+03 5.2970E-04 O.OOOE+OO 8.308E+Ol 
1.595306E-02 3.08594E+OO 1.8134E-02 l.7728E+03 6.9596E-04 O.OOOE+OO 7.772E+Ol 
I. 705382E -02 3.06659E+00 2.1472£-02 1.9636E+03 9.0959E-04 O.OOOE+oo 7.270E+Ol 
1.823053E-02 3.04487E+00 2.5892E-02 2.2150E+03 1.1826E-03 O.OOOE+OO 6.801E+OI 
/.948844E-02 3.02055E+OO 3.1548E-02 2.5247E+03 1.5295E-03 O.OOOE+OO 6.362E+01 
2.083314E-02 2.99341E+OO 3.8589E-02 2.8888E+03 1.968IE-03 O.OOOE+OO 5.951E+01 
2.227063E-02 2.96319E+OO 4.7130E-02 3.3005E+03 2.5 1 94E-03 O.OOOE+OO 5.567E+01 
2.380730E-02 2.92964E+OO 5.7225E-02 3.7488E+03 3.2087E-03 O.OOOE+oo 5.208E+01 
2.545001E-02 2.89315E+00 6.8841E-02 4,2186E+03 4.0659E-03 O.OOOE+OO 4.872E+Ol 
2.720606£-02 2.851 79E+00 8.1 830E-02 4.6910E+03 5.1263E-03 O.OOOE+OO 4.557E+Ol 
2.908327£ -02 2.80561 E+oo 9.5929E-02 5. 1 442E+03 6.43IOE-03 O. 000 E+OO 4.263E+OI 
3.1 09002E -02 2.75366E+OO 1.1075E-01 5.5558E+03 8.0279E-03 O.oooE+OO 3.988E+01 
.. U:l3S23E-02 2.69458E+OO 1.2583E-Ol 5.9046E+03 9.9719E-03 O.OOOE+OO 3.73IE+OI 
3.552846E -02 2.62647£+00 1.4038E-Ol 6. 1625E+03 1.2326E-02 0.000£+00 3.490E+O( 
3.797993E-02 2.54633E+00 1.5354E-Ol 6.305 I E+03 1.5162E-02 O.OOOE+OO 3.264E+Ol 
4.06OO54E-02 2.45013E+00 1.6490E-Ol 6.3342E+03 1.8561E-02 O.OOOE+OO 3.054E+Ol 
4.340198E-02 2.33262E+00 1.7418E-OI 6.259 1 E+03 2.2614E-02 0.000£+00 2.857£+01 
4.63967IE-02 2.1 8672E+00 1.8132E-Ol 6.0951E+03 2.7420E-02 O.OOOE+OO 2.672E+OI 
4.959809E-02 2.00256E+00 1.8615E-Ol 5.8535E+03 3.3090E-02 O.OOOE+OO 2.500E+OI 
5.302035E-02 1.76493E+00 1.8830E-OI 5.5387E+03 3.9747E-02 O.OOOE+OO 2.338E+OI 
5.667876E-02 1.44912E+00 1.8825E-OI 5.180IE+03 4.7522E-02 O.OOOE+OO 2.187E+Ol 
6.058959E-02 1.0 J 038E+00 1.8630E-Ol 4.7955E+03 5.6554£-02 O.OOOE+OO 2.046E+Ol 
6.477028E-02 3.49959E-01 1.8275E-01 4.4005E+03 6.6996E-02 O.oooE+OO 1.914E+Ol 
6.923942E-02 -8.55994E-OI 1.7794E-OI 4.008 1 E+03 7.9006S-02 O.oooE+OO 1.79lE+Of 
7.163800E-02 - 2.25520E+00 1.7511E-Ol 3.8122E+03 8.5792E-02 O.oooE+OO 1.731E+Ol 
7 17U'iOF-OJ - 4.065061; ... 00 \.73771;-01 3.7261Er03 8.S')71'1: 02 O.OOOLTOO 1.70;:;E-rOl 

7.302690E-02 -6.02938E+00 f .7342E-O! 3.7036E+03 8.9827£-02 O.oooE+OO 1.698E+Ol 
7.346550E-02 -4.25024E+00 3.9275E+00 8.3378E+04 9.1 I 16E-02 O.oooE+OO 1.688E+Ol 
7.401695E-02 - 3.26725E+00 4.0 1 45E+00 8.4589E+04 9.2748E-02 O.oooE+OO 1.675E+OI 
7.456200£-02 -2.79918E+00 4. 101 8E+00 8.5797E+04 9.4372E-02 O'oooE+OO 1.663E+OI 
7.912411E-02 -1.53427E+00 4.8866E+00 9.6319E+04 1.0839E-01 O.OOOE+oo 1.567E+01 
8.458368E-02 - 8.05339E "-0 1 5.8791E+00 1.084OE+05 1.2612E-01 O.OOOE+OO 1. 466E+01 
9.041995E-02 [.06801 E -02 6.7792E+00 I.l693E+05 [.4609E-OI O.OOOE+OO \.37IE+01 
9.665893E-02 8.82403E-01 7.5222E+00 1.2137E+05 1.6849E-01 OJX)OE+OO 1.283E+O[ 
I m~n..1E-OI 1.!D035E ... OO g.07J2E~OO \.21SSEiOS 1.9348E 01 O.OOOC-rOO 1.200E;-Ol 

1.104581 E-OI 2.73433E+00 8.4204E+00 I.1889E+05 2.2122E-OI O.OOOE+OO 1.122E+01 
1.1 53460E-OI 3. J 3 J 28E+00 85391E+00 1,1546E+05 2.4076E-0[ O.OOOE+OO 1.075£+01 
1.171115E-01 2.996 \ \ E+OO 8.S6\9E+OO 1.14D2E+05 2.4791 E-Ol O.OOOE+OO l.059E+Ol 
1.175823E-Ol 2.62299E+00 8.5664£+00 I.J362E+05 2.4983E-OI O.OOOE+OO [.054E+01 
1.l80797E-01 3.003 1 2E+00 9,4208E+C)() 1.2443E+05 2.5186E-01 O.OOOE+OO ['050E+Ol 

1.182885E-01 3. 14862E+OO 9.4235E+00 1.2425E+05 2.5271 E-01 O'oooE+OO 1.048E+OJ 
1 ,200540E - 0 1 3.75272E+00 9.441 J E+OO 1.2265E+05 2.5994E-Ol O.OOOE+OO 1.033E+Ol 
1.262272E-OI 4,87197E+00 9.4410E+00 1.1665E+05 2.8552E-Ol O.oooE+OO 9.822E+00 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E =400-1000 keY - Continued. 

E 
keY 

1.349368E -0 I 
1.442475E-01 
1.542005E-01 
1.648404E-01 
1.702144E-~I 
I.SS3732E-Ot·, 
2.013709E-01 
2.152655E-0I 
2.301188E-0I 
2 .459970E - 0 I 
2.62970SE -0 I 
2.SII158E-0I 
3.005128E-Ol 
3.212482E-Ol 
3.434143E-OI 

3.671099E-01 
3.924405E-OI 
4.195189E-Ol 
4.4R4n."i7P-O) 
4.794098E-OI 
5.12489IE-OI 
5.47850SE-OI 
5.856525E-Ol 
6.260625E-OI 
6.692609E -0 I 
7.154399E-Ol 
7.648052E-OI 
8.175768E-OI 
8.739896E-OI 
9.342948E-OI 
9.987612E-Ol 
1.067676E+00 
1.141345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+OO 
1.52840SE+OO 
1.551802E+OO 
1.558040E+OO 
1.567398E t-OO 

1.590792E+OO 
1.593329E+OO 
1.703269E+00 
1.820795E+OO 
1.946430E+OO 
2.080733E+OO 
2.224304E+00 
2.377781 E+OO 
2.S41848E+OO 
2.7l7235E+OO 
2.904724E+OO 
3.I05l50E+OO 
3.319406E+OO 
3.548445E+OO 
3.793288E+OO 
4.055024E+OO 
4.334821 E+OO 
4.633924E+OO 
4.953664E+OO 
5.295467E+OO 
5.660855E+OO 
6.05 I 453E+OO 
6.469004E+OO 
6.9l5365E+OO 

11 
e/atom 

6.0424IE+OO 
7.06078E+OO 
7.95326E+OO 
8.72829E+OO 
9.39304E+OO 
9.95657E+OO 
1.04290E+OI 
I.08209E+OI 
1.11424E+O I 
1.14037E+O 1 
I.l6133E+OI 
1.1 7794E+OI 
1.19090E+O I 
1.20075E+O I 
1.2U7,) I E+O I 
1.21278E+O I 
1.21573E+01 
1.21706E+O I 
1.21704E+O 1 

J.21590E+01 
1.21381E+OI 
1.21 089E+O I 
1.20725E+O I 
1.20297E+O I 
I. I 9809E+O 1 
I. I 9265E+O 1 
1.18662E+O 1 
I. 1 7996E+O 1 
1.17255E+O I 
1.16420E+OI 
1.1546IE+Ol 
I. 1 4444E+O 1 
I. 1 3023E+O 1 
I.llI71E+OI 
I.08582E+O I 
I.04460E+O I 
9.55217E+00 
8.67724E+00 
7.08006E+00 
5.l8l27E+00 
7.05820E1"00 

8.766 1 6E+OO 
8.86568E+OO 
1.09116E+Ol 
l.l8026E+O 1 
1.23246E+O 1 
1.26397E+O 1 
1.28559E+O 1 
l.30119E+Ol 
1.3l269E+O 1 
1.3 2127E+O 1 
1.32769E+0 1 
l.33285E+0 1 
1.34011E+Ol 
1.34116E+0 1 
1.34114E+Ol 
1.34039E+O I 
I .33916E+O I 
1.33759E+Ol 
1.3358 I E+O 1 
1.33392E+O I 
r .33198E+O I 
1.33004E+O I 
1.328! 6E+O! 
1.32637E+O I 

h 
e/atom 

9.3 1 34E+OO 
9.0606E+00 
8.7 1 25E+00 
S.2962E+00 
7.S365E+00 
7.3536E+00 
6.8631E+OO 
6.3766E+OO 
5.9026E+00 
5.4470E+00 
5.0136E+00 
4.6044E+00 
4.2203E+00 . 
3.8603E+00 
3.5244E+OO 
3.2 I 23E+00 
2.9236E+00 
2.6572E+OO 
2Al21El00 

2. I 872E+00 
1.9809E+00 
J.792IE+00 
1.6 1 96E+00 
J.4625E+00 
1.3 I 97E+OO 
l.l 901 E+OO 
1.0727E+00 
9.6659E-01 
8.708IE-Ol 
7.8450E-Ol 
7.0682E-OI 
6.2898E-OI 
5.6009E-OI 
4.9919E-OI 
4.453IE-OI 
3.9707E-OI 
3.5292E-OI 
3.377IE-01 
3.2887E-OI 
3.2657E-Ol 
4.0.561E+OO 

4.0340E+OO 
4.0316E+00 
3.8047E+OO 
14JJ5E+OO 

3.0522E+OO 
2.7!32E+OO 
2,4305E+OO 
2. I 807E+OO 
'1.9587E+OO 
1.7592E+OO 
1.5787E+OO 
1.4117E+OO 
1.2507E+OO 
1.1075E+OO 
9.8077E-OI 
8.6856E-Ol 
7.6922E-Ol 
6.8127E-Ol 
6.034IE-Ol 
5.3446E-Ol 
4.734lE-Ol 
·+.l935E-OI 
3.7148E-OI 
J.2S22E-OI 

I.0764E+05 
9.7963E+04 
8.8119E+04 
7.8493E+04 
6.9358E+04 
6.0S83E+04 
5.3 1 54E+04 
4.6 I 98E+04 
4.0004E+04 
3. 4534P+04 
2.9734E+04 
2.5545E+04 
2.1903E+04 
1.8741E+04 
1.6006E+04 
1.3647E+04 
l.l61 9E+04 
9.8783E+03 
8.:38841:+0:3 

7.1 I 52E+03 
6.0282E+03 
5.1016E+03 
4.3131E+03 
3.6434E+03 
3.0753E+03 
2.5943E+03 
2.1 875E+03 
1.8439E+03 
l.5539E+03 
1.3095E+03 
1.I037E+03 
9. 1 878E+02 
7.6533E+02 
6.3809E+02 
5.3248E+02 
4.44 1 5E+02 
3.6928E+02 
3.4460E+02 
3.3052E+02 
3.2690E+02 
4.0.3':'YE+U3 
3.9549E+03 
3.9463E+03 
3.4838E+03 
2.9110E,03 

2.4456E+03 
2.0336E+03 
1.7041E+03 
1.4303E+03 
1.20lSE+03 
1.0097E+03 
8.4765E+02 
7.0906E+02 
5.S762E+02 
4. 8676E+02 
4.0324E+02 
3.3405E+02 
2.767SE+02 
2.2929E+02 
I.S99SE+02 
1.5741E+02 
1.3043E+02 
I.0808E+02 
8.9558E+OI 
7.4022E+Ol 

a{coh+inc) 
cm2/g 

3.2234E-OI 
3.6238E-OI 
4.0572E-OI 
4.5237E-OI 
5.0235E-OI 
5.556IE-OI 
6.1206E-OI 
6.7158E-OI 
7.3400E-OI 
7.9910E-OI 

S.6664E-OI 
9.3629E-OI 
I.OO77E+OO 
1.OS05E+OO 
1. I 543E+OO 
1.2286E+OO 
1.3029E+OO 
1.3768E+OO 
1.4496E1"OO 

1.5209E+OO 
J.590IE+OO 
1.6567E+OO 
1.7202E+OO 
J.780IE+OO 
1.8359E+OO 
1.8872E+OO 
1.9336E+OO 
J.9747E+OO 
2.0102E+OO 
2.0399E+OO 
2.0635E+OO 
2.0810E+OO 
2.0923E+OO 
2.0973E+OO 
2.0960E+OO 
2.0887E+OO 
2.0754E+OO 
2.0689E+OO 
2.0646E+OO 
2.0634E+OO 
2.0616E+OO 
2.0569E+OO 
2.0564E+OO 
2.0318E+OO 
2.0020C1"OO 

1.9673E+OO 
1.9282E+OO 
1.8849E+OO 
1.8378E+OO 
1.7875E+OO 
l.7343E+OO 
l.6787E+00 
1.6212E+OO 
l.5620E+OO 
1.50l8E+OO 
1.4408E+OO 
1.3795E+OO 
l.3182E+OO 
l.2572E+OO 
1. I 969E+OO 
l.l376E+OO 
I.0796E+OO 
I.0229E+OO 
9.679lE-Oi 
9.1472E-OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
3.7 I 4E+03 
3.646E+03 
3.639E+03 
3.228E+03 
2.727E1"03 

2.267E+03 
l.884E+03 
1.579E+03 
1 . .12t'iF+Ol 
I.lI5E+03 
9.378E+02 
7.878E+02 
6.596E+02 
5,470E+02 
4.534E+02 
3.758E+02 
3.lI5E+02 
2.582E+02 
2.I40E+02 
1. 774E+02 
1.470E+02 
1.2ISE+02 
l.OIOE+02 
S.370E+OI 
6.9l9E+Ol 

>.. 
nm 

9. 1 88E+OO 
8.595E+OO 
8.040E+OO 
7.52IE+OO 
7.036E+OO 
6.582E+OO 
6.I57E+OO 
5.760E+OO 
5.388E+OO 
5.040E+00 

4.7 I 5E+00 
4.410E+OO 
4. 1 26E+OO 
3.859E+OO 
3.6IOE+OO 
3.377E+OO 
3.I59E+OO 
2.955E+OO 
2./6':'1:.+00 

2.586E+OO 
2.419E+00 
2.263E+OO 
2.117E+OO 
1.980E+OO 
1.853E+OO 
1.733E+OO 
1.62IE+OO 
1.516E+OO 
1.4l9E+OO 
1.327E+OO 
1.241E+OO 
1.161E+OO 
I.086E+OO 
LOl6E+OO 
9.506E-Ol 
8.892E-OI 
8.318E-Ol 
8.112E-Ol 
7.990E-OI 
7.958E-OI 
7.910E-OI 
7.794E-01 
7.7SIE-OI 
7.279E-Ol 
6.I309E-O! 

6.370E-Ol 
5.959E-OI 
5.574E-OI 
S214E-OI 

4.878E-OI 
4.563E-OI 
4.268E-OJ 
3.993E-OI 
3.735E-OI 
3.494E-Ol 
3.269E-Ol 
3.058E-OJ 
2.S60E-OI 
2.676E-OI 
2.503E-OJ 
2.341E-O! 
2.190E-O! 
2.049E-OI 
1.9l7E-Ol 
1.793E-O 1 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

7.392525E+OO 
7.902609E+OO 
8.447890E+00 
9.030794E+OO 
9.6539 I 9E+OO 

'-1.032004E+O 1 
tlO32I 2E,.+O I 
I. I 79334E+'o.1 
1.260708E+0 I 
1.347697E+O I 
1. 440688E+OI 
1.540095E+0 I 
1.646362E+0 I 
1.75996 I E+O I 
1.88 I 398E+0 I 
2.011215E+OI 
2. I 499 !:I !:I B+O 1 

2.298338E+O 1 
2.456923E+OI 
2.626450E+O I 
2.R07676E+01 

3.00 1405E+O I 
3.208502E+OI 
3.429889E+01 
3.66655IE+OI 
3.9 I 9543E+O I 
4. I 89992E+O 1 
4.47910IE+OI 
4.7881 59E+0 I 
5.1 1 8542E+O I 
5.471721 E+OI 
5.849270E+OI 
6.252870E+O I 
6.6843 1 8E+O 1 
7. 1 45536E+OI 
7.638578E+OI 
8. 1 65640E+0 I 
8.729069E+OI 
9.33 1 374E+OI 
9.975239E+0 1 
I.066353E+02 
1.1 3993 1 E+02 
1.21 8587E-t-02 

1.302669E+02 
1.392553E+02 
1.488640E+02 
I ~QI1,~r,F+O'l 

1.70 I 159E+02 
1.818539E+02 
1.9440 18E+02 
2.078 1 56E+01 
2.22 1 548E+01 
2.374835E+02 
2.538699E+01 
2.7 I 3869E+01 
2.901 I 26E+02 
3.1 0 1304E+0~ 
3.3 1 5294E+02 
3.544049E+02 
3.788588E+02 
4.05000 1 E+02 
4.329451 E+02 

II 
eiatom 

1.32456E+O I 
1.32277E+01 
1.321 05E+O 1 
1.3 1 945E+O 1 
1.3 I 795E+O I 
1.31646E+O I 
1.31503E+O I 
1.3 I 369E+O 1 
1.3 I 243E+O I 
1.31 I 28E+O 1 
1.31021 E+O I 
1.30923E+O I 
1.30833E+O I 
1.30752E+O 1 
1.30677E+O I 
1.3061 OE+O I 
1.30548B+O 1 

1.30493E+OI 
1.30443E+Ol 
1.30397E+O 1 
1.303SRE+O I 

1.30321E+01 
1.30288E+O I 
1.30258E+O 1 
1.30231 E+O I 
1.30206E+0 I 
1.30 1 84E+0 1 
1.30 I 64E+0 I 
1.30 I 46E+O 1 
1.30 130E+0 I 
1.301 I 6E+0 I 
1.30 103E+0 1 
1.30091 E+O 1 
1.30081 E+O I 
1.3OO72E+0 I 
1.30064E+0 I 
1.3OO57E+O 1 
1.3OO50E+0 I 
1.3OO45E+0 I 
1.3OO40E+O I 
1.3OO35E+O I 
1.30031 E+O I 
1.30027E-t-O 1 

1.3OO24E+0 I 
1.3OO22E+01 
1.300 19E+0 I 
I 1()()17F+OI 

1.300 15E+0 I 
1.300 13E+0 1 

1.300 12E+0 1 
1.300 I OE+O 1 
1.3OOO9E+OI 
I.J0008E+O I 
I.J0007E+0 I 
I.J0006E+0 1 
1.3OOO5E+O 1 
1.3OOO5E+0 1 
1.3OOO4E+O I 
1.3OOO4E+O 1 
1.30003 E+O I 
l.3ooo3E+Ol 
1 .3OOOJE+O 1 

fz 
e/atom 

2.8857E-01 
2.5373E-OI 
2.2309E-01 
1.9580E-OI 
1.7070E-Oi 
1.4882E-OI 
1.2975E-01 
J.l313E-OI 
9.8639E-02 
8.6005E-02 
7.4990E-02 
6.5387E-02 
5.7015E-02 
4.9716E-02 
4.335IE-02 
3.7802E-02 
3.29Mh-U:.! 
2.8745E-02 
2.5066E-02 
2. I 859E-02 
I.R078E-02 

1.6453E-02 
1.4264E-02 
J.2344E-02 
1.0660E-02 
9.2057E-03 
7.9499E-03 
6.8656E-03 
5.929IE-03 
5.1204E-03 
4.4218E-03 
3.8180E-03 
3.2967E-03 
2.8466E-03 
2.4579E-03 
2. I 224E-03 
1.8326E-03 
1.5824E-03 
1.3664E-03 
1.1 798E-03 
1.0188E-03 
8.797IE-04 
7.;~962E-04 

6.5593E-04 
5.6639E-04 
4.8908E-04 
.:i.2232E-O.:i 

3.6468E-04 
3. I 490E-04 
2.7192E-04 
2.3481E-04 
2.0276E-04 
1.7508E-04 
1.5119E-04 
1.3055E-04 
L1274E-04 
9.7350E-05 
8.4D64E-05 
7.259IE-05 
6.2685E-05 
5.4130E-05 
4.6743E-05 
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6.0881E+01 
5.0073E+OI 
4.1 I 86E+OI 
3.38 I 4E+OI 
2.7577E+01 
2.249 I E+OI 
1.8343E+01 
1.4961E+OI 
1.2202E+OI 
9.9528E+OO 
8.l180E+OO 
6.6216E+OO 
5.40IOE+OO 
4.4056E+00 
3.5936E+00 
2.9314E+OO 
2.J'i12h+OO 
1.9506E+00 
l.5912E+OO 
l.2980E+OO 
1.0542El00 

8.5493E-OI 
6.9335E-OI 
5.6l28E-OJ 
4.5343E-OI 
3.6630E-01 
2.959lE-Ol 
2.3905E-OI 
1.9312E-Ol 
1.5602E-OI 
1.2603E-01 
l.OI80E-OI 
8.2227E-02 
6.6417E-02 
5.J647E-02 
4.3333E-02 
3.5oo2E-02 
2.8272E-02 
2.2837E-02 
J.8447E-02 
1.49OOE-02 
1.2036E-02 
9.7220E-03 

7.8530E-03 
6.3434E-03 
5.1239E-03 
.:i.1389E-03 

3.3433E-03 
2.7oo6E-03 
2.!8ISE-03 
1.7622E-03 
1.4234E-03 
1.!498E-03 
9.2880E-04 
7.5026E-04 
6.0605E-04 
4.8956E-04 
3.9546E-04 
3.1945E-04 
2.5805E-04 
2.0845E-04 
1.6838E-04 

S.6348E-O! 
8.143IE-OI 
7.672SE-Ol 
7.2247E-OI 
6.7991E-Ol 
6.3961E-Ol 
6.0158E-OI 
5.6579E-OI 
5.3222E-Ol 
5.oo80E-OI 
4.7l49E-Ol 
4.4420E-OI 
4.1887E-Ol 
3.9539E-Ol 
3.7369E-Ol 
3.5368E-Ol 
3.3524h-0I 
3.1829E-Ol 
3.0273E-O! 
2.8846E-OI 
2.7539E-OI 

2.6343E-Ol 
2.5248E-OI 
2.4246E-Ol 
2.3329E-OI 
2.2489E-Ol 
2.1718E-OI 
2.JOIOE-OI 
2.0359E-OI 
1.9757E-OI 
l.92ooE-Ol 
1.8683E-OI 
1.82ooE-O! 
1.7747E-O! 
1.7321E-O! 
1.6918E-O! 
1.6534E-Ol 
1.6168E-OI 
1.5816E-OI 
1.5476E-OI 
1.5!46E-OI 
1.4824E-O! 
1.4510E-OJ 

1.4202E-O! 
1.3898E-OI 
1.3598E-O! 
L3302E-Ol 

l.3ooSE-O! 
1.2716E-OI 
!.2426E-O! 
1.2138E-O! 
Ll85!E-O! 
1.1565E-OI 
Ll28IE-OI 
1.0998E-O! 
1.07!7E-OI 
I.0437E-OI 
1.0t59E-O! 
9.S834E-02 
9.6097E-02 
9.3384E-02 
9.0698E-02 

5.688E+01 
4.677E+OI 
3.845E+OI 
3. 1 56E+O I 
2.574E+OI 
2.099E+01 
1.712E+OI 
l.397E+OI 
1.139E+Ol 
9.290E+OO 
7.577E+00 
6. I SOE+oo 
5.04lE+00 
4.1 I IE+oo 
3.353E+OO 
2.735E+OO 
2.23IE+OO 
1.8 I 9E+OO 
1.484E+00 
1.210E+00 
9.830E-01 

7.973E-Ol 
6.466E-OI 
5.234E-01 
4.227E-OI 
3.414E-OI 
2.757E-OI 
2.227E-OI 
1.798E-OI 
1.452E-OI 
Ll73E-OI 
9.474E-02 
7.652E-02 
6.180E-02 
4.991E-02 
4.03IE-02 
3.256E-02 
2.629E-02 
2.124E-02 
1.715E-02 
1.385E-02 
LlI9E-02 
9.0J.m-03 

7.297E-03 
S.893E-03 
4.759E-03 
3.844E-03 

3.I04E-03 
2.507E-03 
2.025E-03 
1.635E-03 
1.321 E-03 
I.067E-03 
8.616E-04 
6.958E-04 
5.620E-04 
4.539E-04 
3.666E-04 
2.960E-04 
2.39IE-04 
1.931E-04 
L560E-04 

A 
nm 

1.677E-Ol 
1.569E-Ol 
1.468E-OI 
1.373E-Ol 
1.284E-Ol 
J.201E-OI 
1.124E-Ol 
l.05lE-OI 
9.S34E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.531E-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72!E-02 
4.416E 02 

4.\31E-02 
3.864E-02 
3.615E-02 
3.381E-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
Ll63E-02 
1.088E-02 
1.017E-02 

9.518E-OJ 
8.903E-03 
8.329E-03 
7.79IE-03 

7.288E-03 
6.818E-03 
6.378E-03 
5.966E-03 
5.58IE-03 
S.22IE-03 
4.884E-03 
4.569E-03 
4.274E-03 
3.998E-03 
3.740E-03 
3.498E-03 
3.273E-03 
3.06tE-03 
2.864E-03 
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SI Z= 14 

."lOmic weIght - 2.15Olt~50B+01 glmol, nominal denslly p (gfcm~) - 2.3200E+OO 

!'-t(bamslatom) .. JL(cm2/g) X 4.66371E+Ol. E(eV) lJ..(cm2/g) - flee/atom) X 1.49829E+06 

6 edges. Edge energies (keV): 

K 1.8389OE+OO L 1. 48700E-00 L II 
M ,I 1.13572E-02 M II 5.08305E-03 

Relativisti« correc~ion estimate fw (H82.3/5CL) - -2.6197E-02. -1.5600E-02 e/atom 
Suclear ThOmson co~ction fm - -3.8284E-03 e/atom 

E 
keY 

4.981393E-03 
5.057639E-03 
5.077971E-03 
5.108469E-03 
5.184715E-03 
1.069000E-02 
1.113003E-02 
1.130038E-02 
l.l 3458 lE-02 
1.141396E-02 
1.142761E-02 
l.lS8431E-02 

1.221612E-02 
1.305903E-02 
1.3960IOE-02 

1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E -02 
1.948844E-02 
2.083314E -02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E -02 
2.908327E-02 
3.109002E-02 

3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E - 02 
4.3401 98E-02 
4.639671E-02 
4.959809E-02 

5302035E-02 
5.667876E-02 
6.058959E-02 
6.4 77028E - 02 
6.923942E-02 
7.401695E-02 
7.91241IE-02 

8.458368E -02 
9.041995E-02 
9.665893E-02 
9.721600E-02 
9.8704DOE-02 
9.910080E-02 
9.969600E-02 
I.OI184DE-Ol 
I.033284E-Oi 

1.104581 E-OI 
1.180797E-Ol 

l.262272E-0\ 

e1atom 

5.50431E-01 
-3.20849E-Ol 

1.28029E+OO 
-4.07656E-Ol 

3.19503E-OI 
4.49043E+OO 
4.41607E+OO 
4.38482E+OO 
4.37 1 98E+OO 
4.36769E+00 
4.36646E+OO 
4.34801E""OO 

4.26861 E+OO 
4. 1 7557E+00 
4.09293E+OO 
4.020 I 3E+OO 

3.95663E+00 
3.89925E+00 
3.84744E+OO 
3.79998E+00 
3.75582E+00 
3.71414E+00 
3.67429E+00 
3.63561 E+OO 
3.59745E+00 
3.55913E+00 
3.51987E+00 
3.47876E+00 
3,43487E+OO 
3.38651 E+OO 
3.33221 E+oo 
3.2699IE+00 
3.19712E+00 
3.11054E+00 

3.00579E+00 
2.87721 E+oo 
2.7 17 1 3E+00 
2.5 1 474E+00 
2.25390E+OO 
1.90880E+00 

1.434D6E+00 
7.37405£-01 

- 4.23197E-0 1 
- 3.28171 E+OO 
- 3.8..t572E+00 
-6.95115E+00 
- 1.0..t79 I E+O I 
-7.07666£+00 
-4.18129E+00 
- 2.67470E+00 

-4.73104E-OI 
I.02M7E+OO 

2.34527E+00 

elatom 

O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+oo 
1.8433E+00 
1.9476E+00 
4.9472E-OI 
4.098IE-OI 
3.8216E-01 
3.7522E-OI 
3.7687E-01 
3.7492E-01 
3.5360E-OI 

2.8398E-OI 
2.2096E-01 
1.7788E-01 

1.4900E-Ol 
1.3038E-01 
1.1 936E-01 
1.1415E-OI 
1.1 354E-OI 
1.1 673E-01 
1.2324E-OI 
1.3259E-OI 
1.4434E-01 
1.5811E-OI 
1.7351E-01 
1.9016E-OI 
2.0768E-OI 
2.2566E-OI 
2.4374E-OI 
2.6154E-01 
2.7876E-01 
2.9508E-01 
3.1003E-01 

3.2339E-01 
3.3506E-01 
3.4502E-01 
3.5326E-01 
3.59!1l E-O 1 

3.6472E-01 

3.6805E-OI 
3.6987E-Ol 
3.7026E-01 
3.6804E-OI 
3.6732E-01 
3.6535E-OI 
3.648IE-OI 
7.2061 E+OO 
7.3507E+00 
7.5606E+00 

8.2681E+00 
8.87IJE+OO 

9.2705E+00 

O.OOOOE+OO 
O.OOOOE+OO 
5.4064E+05 
5.6283E+05 
6.934OE+04 
5.5 1 67E+04 
5.0670E+04 . 
4.9550E+04 
4.9471E+04 

4.9 1 56E+04 
4. 5733E...o4 

3.4829E+04 
2.5351E+04 
1.909lE+04 

1.4960E+04 
1.2246E+04 
1.0487E+04 
9.381IE+03 
8.7290E+03 
8.395IE+03 
8.2913E+03 
8.3445E+03 
8.4979E+03 
8.7075E+03 
8.9389E+03 

9. 1 644E+03 
9.3624E+03 
9.5 1 65E+03 
9.6153E+03 
9.6518E+03 
9.6232E+03 
9.5291E+03 
9.3656E+03 

9. 1 385E+03 
8.8572E+03 
8.5317E+03 
8.1717E+03 
7.7l:l60E+03 
7.3829E+03 

6.9694E+03 
6.5518E+03 
6. 1 353E+03 
5.7049E+03 
5.6611E+03 
5.5458£+03 
5.5155£+03 
1.0830E+05 
1.0885E+05 
1.0963£+05 

1.1215E+05 
I. 1 257E+05 

l.l004E+05 

9.92000E-02 

2.2934E-06 
2.3455E-06 
2.4254E-06 
2.6344E-06 
1.0523E-04 
1.2673E-04 
1.3585E-04 
1.3836E-04 
1.4218E-04 

1.4296E-04 
1.520RF-04 

1.9313E-04 
2.5948E-04 
3.4673E-04 
4.6080E-04 
6.09IOE-04 
8.oo82E-04 
1.0473E-03 
1.3624E-03 
1.7630E-03 
2.2694E-03 
2.9063E-03 
3.7027E-03 
4.6933E-03 
5.91 87E-03 

7.4265E-03 
9.2717E-03 
1.1518E-02 
1.4238E-02 
1.7513E-02 
2.1438E-02 
2.61 15E-02 
3.166IE-02 

3.820IE-02 
4.5874E-02 
5.4830E-02 
6.5230E-02 
7.7244E-02 
9.105IE-02 

1.0684E-OI 
L2480E-OI 
1.45J2E-01 
1.6800E-OI 
1.70]OE-Ol 
1.7574E-OI 
1.7726E-OI 
1.7954E-01 
1.8527E-01 
1.9364E-OI 

2.222IE-01 
2.531'19E-Ol 

2.8883E-OI 

L III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE.oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 

O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

9.92oooE-02 

2.451E+02 
2.442E+02 
2.427E+02 
2.391E+02 
1.I60E+02 
1.114E+02 
1.097E+02 
1,093E+02 

1.086E+02 
1.085E+02 
1.070E.+01 

1.015E+02 
9.494E+01 
8.881E+01 

8.308E+OI 
7.772E+01 
7.270E+OI 
6.80IE+OI 
6.362E+OI 
5.95IE+Ol 
5.567E+01 
5.208E+OI 
4.872E+01 
4.557E+01 
4.263E+Ol 
3.988E+OI 
3.73IE+OI 
3.490E+OI 
3.264E+01 
3.054E+OI 
2.857E+01 
2.672E+OI 
2.5OOE+01 

2.338E+01 
2.187E+01 
2.046E+OI 
1.914E+OI 
1.7911:::+01 
1.675E+OI 
1.567E+01 

\ . 466E+01 
1.371 E+OI 
l.283E+Ol 
1.275E+01 
1.256E+OI 
1.251E+Ol 
1.244E+OI 
1.225E+0 1 

1.200E+OI 

1.122E+01 
I.050E ... Ol 

9.822E+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.349368E-01 
I. 442475E-01 
1.457260E-OI 

1.479565E-OI 
1.485513E-OI 

'1.494435E-OI 

1.5 1 674OE,,::p 1 
1.542005E -0 1 

1.648404E-01 
1.762 1 44E-OI 
1.883732E-0i 
2.01 37WE-Ul 
2.1526SSE-0I 

2.301188E-OI 

2.4S9970E - 0 1 
2.62970SE-Ol 

2.811158E-OI 
3.oo5128E-O I 
3.212482E-OI 

3.434143E-OI 
3.671099E-OI 

3.924405E-OI 
4.195189E-OI 
4.484657E-OI 
4. 794098E -0 I 
5.12489IE-0l 

5.478508E-Ol 
5.856525E-0l 
6.260625E-OI 
6.692609E-Ol 
7.154399E-Ol 
7.648052E-OI 
8.175768E-0l 
8.739896E-01 
9.342948E-01 
9.987612E-OI 
1.067676E+OO 
1.141345E+OO 
1.22oo98E+00 
1.304285E+00 
1.394281 E+OO 
1.-190J186E4-00 

1.593329E+OO 

1.703269E+OO 

1.802122E+OO 

[ .820795E+00 
1.829705E+OO 

1.837061E+OO 

1.848094E+OO 

1.875678E+OO 
1.946430E+!x) 

2.080733E+00 
2.224304E+00 
2.377781 E+OO 

2.541848E+00 
2.7 I 723SE+00 
2.904724E+00 
3.IOSISOE+00 

.3 .3 1 9406E+00 

3.548M5E+00 
.3.793288E+ll() 

4.055024E+00 

4.334821 E+OO 
4.633924E+00 

4.953664E+OO 

11 
elatom 

3.5 I 620E+OO 
4.39577E+OO 
4. 44809E+OO 
4.27331 E+OO 
3. 83506E+OO 
4.43854E+OO 
5.1 I 882E+OO 
5.5820 1 E+OO 

6.95675E+00 
8.0634IE+OO 
9.00930E+OO 
9.B2004E+OO 
1.051 05E+O 1 

1.10929E+Ol 

1.15791E+Ol 
1.19S07E+O 1 

1.23087E+0 1 
1.25735E+O 1 

1.27839E+O 1 

1.29483E+Ol 
1.30739E+O I 
1.3 I 670E+O 1 
1.32331E+OI 
1.32758E+OI 
1.32987E+Ol 
1.33048E+Ol 

1.32972E+0 1 
1.32781 E+O I 
1.32495E+0 I 
1.32130E+0 1 
1.3 1 695E+0 1 

1.31201E+01 
1.30654E+OI 
1.3OO58E+0 I 
1.2941 8E+0 I 
1.28743E+OI 
1.27932E+Ol 
1.26978E+0 1 
1.25861 E+O 1 
1.24527E+O 1 
1.22868E+0 1 
1.20669E4-01 

1.1 7442E+01 

1.11665E+0 1 

9.77316E+OO 
8.96867E+00 
8. 1 8207E+00 

6.28036E+00 

8.18045E+00 

9.90765E+00 
1.1.3530E+OI 

I. 25086E+0 1 
1.3 1 320E+0 1 
1.35165E+0 1 

J.37720E+0 1 
1.39567E+OI 
1.4094IE+OI 
1.41991E+Ol 

1.42699E+0 I 
1,43 1 85E+O I 
I A3972E+0 1 
1.44122E+OI 
1.44I4SE+OI 
; .44092E+0 I 

IAJ980E+O 1 

h 
e/atom 

9.4680E+00 
9. 4800E+OO 
9.4670E+00 

9.4409E+00 
9.4327E+00 
1.0408E+OI 
1.0379E+01 
1.0338E+OI 

1.0098E+OI 
9.7527E+00 
9.3252E+00 
8.84 I OE+OO 

8.3235E+00 

7.7878E+00 

7.2498E+00 
6.7202E4-00 

6.2068E+00 

5.7150E+00 

5.2483E+00 
4.8086E+00 
4.3969E+00 

4.0 I 33E+00 
3.6568E+00 
3.3258E+00 
3.0200E+00 
2.7385E+00 

2. 4802E+00 
2.2438E+00 
2.0280E+00 
1.831IE+00 
1.6519E+00 

1.4894E+00 
1.3422E+00 
1.2092E+00 
1.0893E+OO 
9.8137E-01 
8.7137E-01 
7.7420E-01 
6.885IE-0! 
6.1287E-OI 
5.4605E-OI 
4.8696E-01 
4.3467E-01 

3.8835E-Ol 

3.5330E-OI 

3.4728E-01 
3.444QE-OI 

3.4216E-Ol 

4.0819E+00 

4.0304E+OO 
3.8896E+OO 

3.5283E+00 
3.1614E+00 
2.8224E+00 

2.S32SE+00 
2.2762E+00 
2.0459E+00 
1.8323E+00 
1.6363E+00 

1.4614E+00 
1.2999E+00 
1.1509E+00 

1.0190E+OO 
9.0223E-Ol 

7.9890E-Ol 
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l.0513E+05 
9.8468E+04 
9.7336E+04 

9.5604E+04 
9.5 I 38E+04 
1.0435E+05 
1.0252E+05 
1.0045E+05 

9. 1 788E+04 
8.2924E+04 
7.417IE+04 
6.5785E1"04 

5.7933E+04 

5.0706E+04 

4.41 56E+04 
1 Jl289E+04 
3.3081E+04 

2.8494E+04 
2. 4478E+04 

2.0980E+04 
1.7945E+04 

J.5322E+04 
1.3060E+04 
1.111lE+04 
9.4385E+03 
8.0063E+03 

6.7830E+03 
5.7405E+03 
4.8533E+03 
4.0993E+03 
3.4595E+03 
2.9178E+03 
2.4597E+03 
2.0730E+03 
1.7469E+03 
1.4722E+03 
1.2228E+03 
1.0 I 63E+03 
8.4549E+02 
7.0403E+02 
5.8678E+02 
4.895IE+02 
4.0874E+02 

3.4161E+02 

2.9374E+02 
2.8577E+02 
2.8207E+02 

2.7907E+02 

3.3093E+03 

3.219SE+03 
2.994IE1-03 

2.5407E+03 

2. 1 295E+03 
1.7785E+03 
1.4928E+03 
1.2551 E+03 
1.0553E+03 
8.8413E+02 

7.3859E+02 
6.1706E+02 
5.1345E+02 
,f.2524E+02 

3.5220E+02 
2.9172E+02 
2A164E+02 

a{coh+inc) 
cm2/g 

3.2718E-Ol 
3.6906E-Ol 
3.7577E-Ol 

3.8594E-01 
3.8865E-01 
3.9273E-01 
4.0294E-01 
4.1455E-01 

4.6370E-01 
5.1654E-01 
5.7305E-01 
6.3316E-01 

6.9677E-OI 
7.6370E-01 

8.3376E-01 

9.0668E-01 
9.8215E-Ol 

1.0598E+00 
1. 1 393E+OO 
1.22ooE+OO 
l.3017E+OU 
l.3836E+00 
1.4653E+OO 
1.5462E+00 
l.6257E+00 
1.7032E+00 

1.7782E+00 
1.8499E+00 
1.9180E+00 
1.9817E+00 
2.0406E+00 

2.0943E+00 
2. 1 424E+00 

2. 1844E+00 
2. 2200E+OO 
2.2490E+00 
2.27 I 3E+00 
2.2867E+00 
2.295IE+00 
2.2966E+00 
2.2913E+00 
2.2792E+00 
2.2607E+00 

2.2359E+00 

2.2104E+00 

2.2052E+00 
2.2U2lSt:+UU 

2.2007E+00 

2. 1 976E+00 

2. 1 898E+00 
2.1600E100 

2. 1 275E+00 
2.0813E+00 
2.0309E+00 
1.9765E+00 
1.9 1 88E+00 
1.8583E+00 
1.7954E+00 

i .7306E+00 

1.6643E+00 
1.5972E+00 
1.5295E+00 
1.4617E+00 
1.3941 E+OO 
1.3272E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.oooE+oo 
O.oooE+oo 
U.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.OOOE+oo 

O.OOOE+OO 
O.OOOE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.oooE+OO 

3.035E+03 

2.956E+03 
2.756E4-03 

2.342E+03 
1.964E+03 
I. 64OE+03 
1.377E+03 
1.158E+03 
9.74IE+02 
8.170E+02 
6.835E+02 

5.7!7E+02 
4.762E+02 
3.945E+02 

3.269E+02 
2.708E+02 
2.244E+02 

nm 

9. I 88E+OO 
8.595E+00 
8.508E+OO 
8.380E+00 

8. 346E+00 
8.296E+OO 
8.l74E+00 
8.04OE+OO 

7.52 1 E+oo 
7.036E+00 
6.582E+00 
6. 157E4-00 

5.760E+00 

5.388E+OO 

5.040E+00 

4.715E+OO 
4.4IOE+00 
4. 1 26E+00 
3.859E+00 
3.6IOE+00 
3.377E+OO 

3. 159E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.419E+00 

2.263E+00 
2.1 17E+oo 
1.980E+00 
1.853E+00 
1.733E+00 

1.621E+00 
1.516E+OO 

1.419E+00 
1.327E+00 
1.241E+00 
1.161E+00 
1.086E+00 
1.016E+00 
9.506E-OI 
8.892E-01 
8.318E-OI 
7.781E-OI 

7.279E-OI 

6.880E-OI 
6.809E-OI 
6.776E-Ot 

6.749E-Ol 

6.709E-01 

6.610E-OI 
Ii 170E-OI 
5.959E-OI 
5.574E-OI 
5.214E-OI 
4.878E-01 
4.563E-OI 
4.268E-OI 
3.993E-01 
3.735E-OI 
3.494E-OI 

3.269E-OI 
3.058E-Ol 

2.860E-01 
2.676E-OI 

2.503E-Ol 



THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 151 

T~BLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E:= 400-1000 keY - Continued. 

E 
keY 

5.295467E+00 
5.660855E+OO 
6.05 I 453E+00 
6.469OO4E+OO 
6~915365E+OO 

7.3~25E+OO 
7.902609E+00 '" 
8. 447890E+00 
9.030794E+00 
9.6539 1 9E+00 
I .032004E+0 1 
I. 10321 2E+01 
1.179334E+O I 
1.260708E+0 I 
1.347697E+0 I 
1.440688E+01 
1.540095E+0 1 
1.646362E+0 1 
1.759961 E~O I 

1.881398E+0 I 
2.011215E+01 
2. 149988E+0 1 
2.298338E+O I 
2.456923E+01 
2.626450E+0 I 

. 2.807676E+01 
3.00 1405E+0 1 
3.208502E+0 1 
3.429889E+0 1 
3.666551 E+O 1 
3.919543E+OI 
4. 1 89992E+0 1 
4.47910IE+0\ 
4.788 I 59E+0 I 
5.1 1 8542E+0 1 
5.47172IE+OI 
5.849270E+Ol 
6.252870E+01 
6.684318E+0 1 
7.145536£+01 
7.638578E+01 
8. 1 6564OE+0 1 
8.729069£+01 
9.331374E+01 
9.975239E+OI 
1.066353E-l-OJ 

i .139931 E+02 
1.2 1 8587E+02 
1.302669E+02 
1.392553E+02 
1.488640E+02 
1.591 356E+02 
1.701159E+02 
;,~1~539E+02 

1.')+W 18C ... 0': 

2,07815(iE+0~ 

2.22154SE+02 
:;374835E+0~ 

2.538699E+02 
2.71.,869£+02 
2.90: 126E+02 
3.10'304E+02 
:U I 5294E+02 
~.5M049E+02 

.<.7R8588E+02 

II 
e/atom 

I .43830E+0 1 
1. 43657E+O1 
\ .43470E+0 I 
1.43275E+Ol 
1. 43080E+0I 
1.42890E+01 
1.42709E+O I 
L42537E+01 
1.42373E+Ol 
1.42193E+0 I 
1.42018E+01 
1.41 850E+O 1 
1.41691E+01 
1.41 542E+01 
1.4 1 404E+0 1 
1.41275E+Ol 
1.41156E+01 
1.41047E+OI 
1.409471:>-1-01 

1.40856E+0 1 
1.40772E+OI 
1.40696E+01 
1.40628E+OI 
1.40566E+01 
1.40511E+Ol 
1.40462E+OI 
1.4041 5E+0 1 
1.40372E+OI 
1.40333E+OI 
1.40298£+01 
1.40267E+0 1 
1.40239E+01 
1.40213E+OI 
1.40191E+OI 
1.40 I 70E+0 I 
1.4015IE+Ol 
\ .40 135£+0 1 
1.40120E+OI 
1.40 1 07E+0 1 
1.40095E+OI 
1 .40084E+0 1 
1.40075£+01 
1.40066E+Ol 
1.40059E+0 t 
1.40052E+OI 
1.·jOO-16I;:+01 

1,4004IE+Ol 
1.40036E+OI 
1.40032E+0 I 
1 .40029E+0 I 
1.40025E+0 1 
1.40022E+O 1 
1.40020E+0 I 
\ AOOI7E+O\ 
1.4D01 5C ... 0 1 

1.40014E+OI 
1.4-0012E+OI 
1.400IIE+OI 
I. 40009 E+O1 
1.-1-OOO8E+OI 
1.40007£+01 
1.4{)()06E+OI 
1.-1-OOO6E+01 
1.40005E+Ol 
1.~4E+OI 

h 
e/atom 

7.0743E-OI 
6.2644E-OI 
5.5475E-OI 
4.9128E-Ol 
4.3509E-Ol 
3.8534E-OI 
3.4129E-01 
3.0059E-OI 
2.6409E-01 
2.3060E-OI 
2.0136E-01 
J.7583E-01 
l.5354£-01 
1.3408E-01 
1.1 709E-0 1 
1.0225E-01 
8.930IE-02 
7.7990E-02 
6.8113E-02 

5.9487E-02 
5.1955E-02 
4.5377E-02 
3.9633E-02 
3.4<:)16E-02 
3.0235E-02 
2.6276E-02 
2.2797E-02 
1.9779E-02 
1.7161E-02 
1.4890E-02 
1.2919E-02 
1.1160E-02 
9.6400E-03 
8.3272E-03 
7.1932E-03 
6.2137E-03 
5.3676E-03 
4.6367E-03 
4.0054E-03 
3.4605E-03 
2.9899E-03 
2.5832E-03 
2.2319E-03 
1.9284E-03 
['6662E-03 
1 A396I;:-03 

1.2438E-03 
1.0747E-03 
9.2859E-04 
8.0234E-04 
6.9326E-04 
5.9902E-04 
5.1758E-04 
4.4723E-04 
J.864JC 04 

3.3391 E-04 
2.8852E-04 
2A931E-04 
2.1542E-04 
i,8614E-04 
1.6085E-04 
U899E-04 
1.2010E-04 
1.0':178E-04 
8.9678E-05 

2.oo16E+02 
1.6580E+02 
1.3735E+02 
1. I 379E+02 
9.4267E+01 
7.8099E+OI 
6.4707E+OI 
5.33 1 2E+O 1 
4.3815E+Ol 
3.5789E+OI 
2.9233E+01 
2.3879E+01 
1.9507E+OI 
1.5935E+Ol 
1.3017E+Ol 
1.0634E+01 

. 8.6877E+OO 

7.0976E+00 
5_79g6E~OO 

4.7374E+00 
3.8705E+OO 
3.1623E-rOO 
2.5837E+00 
2.lllOE+OO 
1.7248E+OO 
1.4022E+00 
I. 1380E+OO 
9.2365E-OI 
7.4966E-01 
6.0846E-01 
4.9385E-OI 
3.9906E-OI 
3.2246E-OI 
2.6057E-01 
2.1056E-01 
1.7015E-0l 
1.3749E-01 
1.1 1 IOE-Ol 
8.9782E-02 
7.256IE-02 
5.8646E-02 
4.7399E-02 
3.8309E-02 
3.0963E-02 
2.5026E-02 
:l.02:l7I;:-0:l 

1.6349E-02 
1.3214E-02 
1.0680E-02 
8.6327E-03 
6.9776E-03 
5.6398E-03 
4.5586E-03 
3.6847E-03 
2.?783C 03 

2.4074E-03 
1.9459E-03 
1.5729E-03 
1.2714E-03 
1.0277E-03 
8.3070E-04 
6.7147E-04 
5,4277E-04 
4.3874E-0-1-

3.5-+65E-0-1-

<T(coh+inc) 
cm2/g 

1.2613E+OO 
I. I 967E+00 
1. 1 336E+OO 
1.0722E+OO 
1.0128E+OO 
9.5551E-OI 
9.0049E-Ol 
8.4782E-OI 
7.9760E-Ol 
7.4986£-01 
7.0464£-OJ 
6.6193E-01 
6.2172E-01 
5.8398E-01 
5.4864E-Ol 
5.1565£-01 
4.8493E-01 
4.5640E-OI 
4.2996E-Ol 

4.0551E-0l 
3.8295E-01 
3.6217E-01 
3.4306E-01 
3.2552E-OI 
3.0943E-01 
2.9470E-Ol 
2.8122E-OI 
2.6889E-OI 
2.576IE-OI 
2.4729E-O\ 
2.3785E-01 
2.2920E-01 
2.2126E-OI 
2.1397E-OI 
2.0725E-OI 
2.0104E-01 
1.9529E-OI 
1.8993E-01 
1.8493E-OI 
1.8024£-01 
1.7582E-OI 
1.7163E-Ol 
1.6764E-OI 
l.6382E-OI 
1.6015E-Ol 
1.5661E-OI 

1.5317E-01 
1.4983E-OI 
1.4655E-01 
1.4335£-0\ 
1.4019E-OI 
1.3708E-01 
I.3400E-OI 
1.3096E-01 
J.2795C 01 

[.2496E-OI 
1.2199E-Ol 
1.1905E-01 
~.1612E-OI 

i.1J22E-OI 
I.I034E-OI 
1.0747E-01 
I JJ-+64E - 0 I 
1.0182E-OI 
9.9033E-02 

I ':) \... ' • "'" ,..... '- ~ -

1.859E+02 
1.54IE+02 
1.276E+02 
1.058E+02 
8.763E+01 
7.26IE+01 
6.016E+01 
4.955E+OI 
4.070E+01 
3.325E+01 
2.716E+01 
2.219E+Ol 
1.813E+01 
1.48IE+OI 
1.2 1 OE+O 1 
9.884E+00 
8.074E+00 
6.596E+OO 
5.389E-I-OO 

4.402E+OO 
3.596E+OO 
2.938E+OO 
2.400E+00 
1.961E+00 
1.602E+00 
1.302E+00 
1.057E+00 
8.58IE-01 
6.965E-01 
5.654E-01 
4.590E-OI 
3.708E-Ol 
2.995£-01 
2.420E-01 
1.955E-OI 
1.579E-OI 
1.276E-01 
1.031E-OI 
8.327E-02 
6.727£-02 
5.435E-02 
4.39IE-02 
3.547E-02 
2.866E-02 
2.315E-02 
1.870E-02 

\.5\IE-02 
1.22IE-02 
9.861E-03 
7.967E-03 
6.436E-03 
5.199E-03 
4.200E-03 
3.393E-03 
2.74JC OJ 

2.215E-03 
1.789E-03 
1.445E-03 
l. 168E-03 
9.434E-04 
7.62IE-04 
6.157E-04 
.... 974E-0<1-
.l.OI8E-Q4 
3.2-+6E-04 

A 
nm 

2.341E-Ol 
2.\90E-01 
2.049E-01 
1.917E-OI 
1.793E-Ol 
1.6771:;-01 
1.569E-OI 
1.468E-01 
l.373E-01 
1.284E-01 
1.20IE-OI 
1.124E-Ol 
1.051E-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53lE-02 
7.04SE-02 

6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266£-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163I;:-O:l 

1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
6.818E-03 
6.J78C OJ 

5.966E-03 
S.S8IE-03 
5.22IE-03 
4.884E-03 
4.569E-03 
4.274E-03 
3.998E-03 
3.7..fDE-03 
3,493E-03 
3.273E-OJ 
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TABLE l: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

4.05000 1 E+02 
4.329451 E+02 

il 
elatom 

1.40004E+OI 
1.40003E+Ol 

!2 
elatom 

7.7492E-05 
6.6963E-05 
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2.8668E-04 
2.3174E-04 

9.6273E-02 
9.3544E-02 

2.623E-04 
2.l19E-04 

nm 

3.06IE-03 
2.864E-03 
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Z=14 
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p z= 15 

.I,\omic weight - 3.097380E+Ol glmol. nominal density p (glcm') - 1.8200E+00 

..... (ham~atom) .. lJ,(cm2/g) X 5. I 431?M.j.()l . F(<>V) /L(cm2/g) - !l(e/atom) x 1.35858C1-06 

'edges. Edge energies (keV): 

2. 1 45;OE+OO L 1.89300E-00 L II 1.32200E-00 L III [.32200E-Ol 

'I " I 1.446 13E-02 M II 6.J8493E-03 M III 6.33669E-03 
Rdaliyiscic correction estimate fret (H82.3/5CL) - -3.0566E-02. -\.8000£-02 e)atom 
\uclear Thomson cofieclion 1m - -3.9850£-03 elatom 

E II h It IT(coh+inc) ILK A 
keY e/atom efatom cm2/g cm2/g crn2/g nrn 

6.209957E-03 - 1.26929E+00 O.OOOOE+OO O.OOOOE+OO 6.7573E-06 O.OOOE+OO 1.997E+02 
6.257232E -03 - 1.66855E+00 O.OOOOE+OO O.OOOOE+OO 7.0373E-06 O.OOOE+OO 1.981E+02 
6.305007E-03 - 2.31 1 39E+00 O.OOOOE+OO O.ooooE+oo 7.3292E-06 O.OOOE+OO 1.966E+02 
6.330354E-03 -3.07745E+00 O.OOOOE+OO O.OOOOE+OO 7.4878E-06 O.OOOE+OO 1.959E+02 
6.353005E-03 -3.1830IE+00 9.4416E-01 2.019IE+05 7.6317E-06 O.OOOE+OO 1.952E+02 
6.368374£-03 -3.42247E+00 9.5617E-01 2.0398E+05 7.7306E-06 O.OOOE+OO 1.947E+02 
6.378545E-03 - 3.94072E+00 9.6419E-01 2.0536E+05 7.7965£-06 O.OOOE+OO 1.944E+02 
6.416855E-03 - 2.90422E+OO 2.9 1 93E+00 6.1808E+05 8.0488E-06 O.OOOE+oo 1.932E+02 
6.463425E-03 -2.33032E+00 3.0314E+00 6.3719E+05 8.3639E-06 O.OOOE+OO 1.918£+02 
6.512629E-03 - 2.02658E+OO 3.1536E+00 6.5787E+05 8.7070E-06 O.OOOE+OO 1.904E+02 
I J\hQOOOP-o? 6.73661E+OO J.07JOr:;..,.OO 3.90.54E+05 1.0:.l44E-U4 O.OOOE+OO 1.160E+02 
/./42761E-02 6.70372E+00 2.2393E+00 2.6622E+05 1.3939E-04 O.OOOE+OO 1.085E+02 
1.221612E-02 6.52061E+OO l.6032E+OO \.TS3QE+05 1.8862E-04 O.OOOE+OO 1.0]5E+02 
1.305903E-02 6.2759OE+00 1.1415E+00 1.1875E+05 2.5382E-04 O.OOOE+OO 9.494E+01 
1.3960IOE-02 6.02132E+00 8.1618E-Ol 7. 9430E+04 3.3970E-04 O.OOOF.+OO ggglli-l-Ol 

1.417226E-02 :J.Yb53YE+OO 7.5768E-OI 7.2633E+04 3.6255E-04 O.OOOE+OO 8.748E+Ol 
1.438918E-02 5.9 1 002E+00 7.0351E-01 6.6423E+04 3.8702E-04 O.OOOE+OO 8.616E+Ol 
1.444703E-02 5.89549E+00 6.8995E-Ol 6.4882E+04 3.9373E-04 O.OOOE+OO 8.582E+OI 
1.453380E-02 5.87424E+00 6.7052E-01 6.2678E+04 4.0396E-04 O.OOOE+OO 8.53 lE+() 1 
1.475072E-02 5.82233E+00 6.2463E-O\ 5.7530E+04 4.3033E-04 O.OOOE+OO 8.405E+01 
1.492335E-02 5. 78240E+00 5.9[ 18E-Ol 5.3820£+04 4.5215E-04 O.OOOE+OO 8.308E+01 
1.595306E-02 5.56893E+00 4.368IE-01 3.7 1 99E+04 5.9858E-04 O.OOOE+OO 7.772E+OI 
t. 7D5382E -02 5.38200E+OO 3.3202E-01 2.6450E+04 7.8817E-04 O.OOOE+OO 7.270E+01 
l.823053E -02 5.2 [926E+00 2.6246E-OI 1.9559E+04 1.0323E-03 O.OOOE+OO 6.80IE+0[ 
I. 948844E - 02 5.07806E+00 2.1892E-01 1.5262E+04 1.3448E-03 O.OOOE+OO 6.362E+Ol 
2.083314E-02 4.95436E+00 1.9555E-01 1.27S2E+04 1.7427E-03 O.OOOE+OO 5.95IE+OI 
2.227063E-02 4.84692E+00 1.8825£-01 1.1484E+04 2.2466E-03 O.OOOE+OO 5.567E+OI 
2380730E-02 4.75458E+00 1.9364E-OI 1.1050E+04 2.88/oE-03 O.OOOE+OO 5.208E+01 
2.54500IE-02 4.67639E+00 2.0852E-Ol 1.1 1 32E+04 3.6756E-03 O.OOOE+oo 4.872E+0[ 
2.720606E-02 4.61 122E+00 2.2988E-OI 1.1479E+04 4.6652E-03 O.OOOE+OO 4.557E+01 
2.908327E-02 4.55762E+00 2.5483E-OI 1.1904E+04 5.891IE-03 O.OOOE+OO 4.263E+Ol 
3.109002E-02 4.51357E+00 2.8079E-OI 1.2270Et04 7.4016E-03 O.OOOE+OO 3.988E+Ol 
3.323523E -02 4.47659E+00 3.0586E-01 1.2503E+04 9.2526E-03 O.OOOE+OO 3.73IE+OI 
J.552R46F -OJ 4.,144OSE+OO J.288SC 01 1.2373E+04 1.{)IJ';It:-U:.z O.()()()E+OO 3.490£+01 
3.79799~E-02 4.4 [334E+00 3.4935E-Ol 1.2496E+04 1.4244£-02 O'()OOE+OO 3.264E+OI 
4.060054E-02 4.382 J 5E+00 3.6723£-01 1.2288E+04 1.7543E-02 O.OOOE+oo 3.054E+OI 
4.34D 198E-02 4.34843E+00 3.8272E-OI ].1980E+04 2.1501f'::-02 O.OOOE+OO 2.857E+OI 
4.639671 E -02 4.30977E+00 3.9627E-0\ 1.1603E+04 2.6223E-02 O.c)()(}F4-()() 2.672£-1-01 

4.9J9I309E-02 4.:2M27E+OO 4.0847E-0] 1.1 I 89E+04 3.1829E-02 O.OOOE+OO 2.500E+01 
5.302035E-02 4.10979E+00 4.2008E-01 1.0764E+04 3.8449E-02 O.oooE+OO 2.338E+OI 
5 .667876E - 01 4. 1 4493E+00 4.3148E-01 1.0342E+04 4.6225E-02 O.oooE+OO 2.187E+0\ 
6.058959E - 02 4.06700E+OO 4.4289E-01 9.9307E+03 5.5312E-02 O.OOOE+OO 2.046E+OI 
6477028E -02 .l97:?88E+()() 4.5446E-01 9.5325E+03 6.5876E-01 O.OOOE+OO 1.914E+OI 
6.923942E-02 3.85846E+00 4.6625E-01 9.1486E+03 7.8093E-02 O.OOOE+OO \.79\E+O\ 
740!695E-02 :".7 \ 823E+OO 4.7820E-OI 8. 7773E+03 9.2151 E-02 O.OOOE+OO 1.675E+Ol 
7.91241 JE-02 3.54439E+00 4.9011 E-O\ 8.41 53E+03 1.0814E-Ol O.OOOE+OO 1.567E+01 
8.458368E-02 3.32567E+00 5.0174E-OI 8.0589E+W 1.2657£-0) O.OOOE+OO I. 466E+0I 
9.041995E-02 3.04495E+00 5.)277E-01 7.7044E+03 ! .-I733E-01 O.OOOE+OO 1.371 E+O 1 
9.665893E - 02 2.67477E+OO 5.2288E-01 7.349 jE+O.~ 1.7073E-01 O.OOOE+OO 1.283E+Ol 
I.OJ3284E-OJ 2. 1 6732E+00 5.3177E-01 6.9917E+03 1.9697E-Ol O.OOOE+OO 1.200E+Ol 
1.l04581E-Ol 1.-I2815E+00 ) .. '914E-OI 6.6312E+03 2.2625E-0) O.OOOE+OO I.] 22E+O! 
1.180797E-Ol ::.26515E-Ol 5.4479E-0) 6.2682E+03 2.5875E-01 O.OOOE+OO 1.050E+01 
! .262272E-OI - 2.-'-'819E+(x) 5.3712E-OI 5.78)OE+OJ 2.9463E-01 O.OOOE+OO 9.822E+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.295560E-01 
1.315390E-0 I 
1.320678E-0 I 
1.328610E-OI 
l.349368E-OI 
1.442475E-OI 
l.542005E-OI 
1.648404£'"-01 
1.762144E-OI 
1.855140E-OI 
1.883732E-0 1 
1.891107E-OI 
1.902465E-OI 
1.930860E-OI 
2.013709E-OI 
2.1 52655E-0l 
l.JUlllSlSE-Ol 

2.459970E-Ol 
2.629708E - 0 I 
2.811158E-01 
3.00512SE-Ol 

3.212482E-Ol 
3.4341 43E-Ol 
3.671099E-Ol 
3.924405E-01 
4.J95189E-01 
4.484657E-01 
4.794098E-01 
5.J24891E-Ol 
5.478508E-Ol 
5.856525E-Ol 
6.260625E-Ol 
6.692609E-Ol 
7.154399E-01 
7.648052E-Ol 
8.175768E-01 
8.739896E-01 
9.342948E-OI 
9.987612E-01 
1.067676E+00 
1.141345E+OO 
1.220098E+OO 
l.30428.5E+OO 

1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.703269E,OO 

1.820795E+00 
1.946430E+00 
2.080733E+00 
2.102590E+00 
2.1 34772E+OO 
2. I 43354E+OO 
1.. I 56227E+00 
2.188410E+00 
2.224-304E+OC 
2.377781 E+OO 
2.541848E+OO 
2.7172~5E+()() 

2.904724E+OO 
.I. 105150[+00 
.1. 319.!D6E+OO 
3.S48445E+OO 
.I. 79.'288E+OO 
4.055024E+00 

il 
e1atom 

-4.86950E+00 
-9.248%E+00 
- 1.43590E+0 1 
-9.24590E+OO 
-4.7061IE+00 

2.39838E -0 1 
2.55586E+00 
4.24825E+00 
5.53947E+00 
6.1 1 355E+OO 
5.89518E+OO 
5.40553E+00 
6.07332E+00 
6.81272E+OO 
7.901 49E+OO 
9.14404E+00 
1.0 1493E+OI 

1.09897E+0 1 
1.16948E+0 1 
1.22841 E+O 1 
1.27723E+O 1 

1.3 1 729E+0 I 
1.34977E+Ol 
1.37575E+0 I 
1.39617E+0 1 
1.411 72E+O1 
1.42345E+0 1 
1.43183E+0 1 
1.43744E+OI 
1.44075E+01 
1.44230E+0 I 
1. 44202E+01 
1.44036E+0 I 
1.43758E+Ol 
1.43390E+Ol 
1.42948E+0 1 
1.42446E+0 1 
1.41907E+01 
1.41474E+01 
1.40846E+0 1 
1.40043p+Ol 
1.39140E+0 1 
I.3 8 l36E+O 1 

1.37007E+Ol 
1.35703E+0 1 
1.34131E+01 
1.32121 E+Ol 

1.29304E+0 1 
1.24678E+0 1 
1.13134E+OI 
1.086JJE+OI 
9.2843IE+00 
7.39 1 92E+OO 
9.29308E+OO 
1.1 0202E+0 I 
1 . : 8112E+0 1 
1.32998E+0 J 
J .40078E+O 1 
J .4-B77 E+O1 
1.47250E+OJ 
J ,49.'S4E+O J 
1.5082 J E+O 1 
J.5 J 854E+O J 
1.5258.1E+OI 
J .5.'09.1 [+0 1 

h 
e/atom 

5.3236E-Ol 
5.2939E-01 
5.2859E-01 
1.0516E+OI 
1.0551E+01 
1.0704E+Ol 
l.0790E+Ol 
I.0709E+Ol 
l.0481E+Ol 
1.0223E+Ol 
1.0 1 34E+O 1 
l.OIIIE+Ol 
1.1179E+Ol 
1.l093E+Ol 
1.0828E+OI 
l.0352E+Ol 
9.822 1 E+OO 
9.256IE+00 
8.6714E+00 
8.0814E+00 
74974P.+OO 

6.9286E+00 
6.38 1 3E+00 
5.8599E+00 
5.367 1 E+OO 
4.9045E+00 
4.4727E+00 
4.0715E+00 
3.7002E+00 
3.3577E+00 
3.0418E+OO 
2.7517E+OO 
2.4862E+OO 
2.2441E+00 
2.0239E+00 
1.8239E+00 
1.6428E+OO 
1.4792E+00 
1.3319E+00 
1. 1806E+00 
1.0473E+00 
9.3000E-01 
8.266.5E-Ol 

7.3553E-01 
6.551IE-OI 
5.8408E-01 
5.21nE-0l 

4.6570E-OI 
4.1646E-01 
3.7279E-OI 
3.664IE-OI 
3.5735E-OI 
3.55OOE-01 
4.::l785E+00 
4.0118E+OO 
3.9399E+OO 
3.5859E+00 
3.2218E+OO 
2.8870E+00 
2.5936E+OO 
2.3~62E+OO 

2.0806E+00 
1.86! I E+oo 

1.6640E+OO 
1.-l87 9E+OO 
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5.5825E+03 
5.4678E+03 
5.4376E+03 
1.0753E+05 
1.0623E+05 
1.0082E+05 
9.5065E+04 
8.8257E+04 
8.0809E+04 
7.4867E+04 
7.3090E+04 
7.2637E+04 
7.9834E+04 
7.8054E+04 
7.3050E+04 
6.5334E+04 
5.7988E1"04 

5.1119E+04 
4.4799E+04 
3.9056E+04 
'L~R95R+04 

2.9302E+04 
2.5245E+04 
2. 1 686E+04 
1.8580E+04 
1.5883E+04 
1.3549E+04 
1.1538E+04 
9.8091E+03 
8.3264E+03 
7.0562E+03 
5.9712E+03 
5.0469E+03 
4.2614E+03 
3.5952E+03 
3.0309E+03 
2.5536E+03 
2. I 509E+03 
1.8117E+03 
1.5023E+03 
1.2467E+03 
1.0356E+03 
8.6106E1"02 

7. I 669E+02 
5.9714E+02 
4.9803E+02 
41,)79F+O:> 
3.4748E+02 
2.9068E+02 
2.4341E+02 
2.3676E+02 
2.2742E+02 
2.2502E+02 
2.5698E+03 
2.4906E+03 
2.4065E+03 
2.0489E+0.\ 
1.7220E+03 
1.4435E+03 
1.2131 E+O.' 
I.OI7RE+03 
8.5 1 56E+02 
7.1257E+02 
5.9597E+02 
-l.98-l9E+02 

a(coh+inc) 
cm2/g 

3.0958E-Ol 
3.1856E-Ol 
3.2096E-Ol 
3.2457E-Ol 
3.3406E-Ol 
3.7715E-01 
4.2400E-01 
4.7468E-Ol 
5.2921E-Ol 
5.7387E-Ol 
5.8758E-Ol 
5.9112E-Ol 
5.9656E-01 
6.1016E-Ol 
6.4973E-OI 
7.1556E-OI 
7.8489E-Ol 

8.5753E-OI 
9.3320E-01 
I.OI16E+OO 
1.0923E+OO 
I. 1 750E+OO 
1.259IE+OO 
1.3442E+00 
1.4297E+OO 
1.5151E+00 
1.5996E+00 
1.6828E+00 
1.7640E+OO 
1.8426E+00 
1.9179E+00 
1.9894E+00 
2.0565E+00 
2.1 1 86E+00 
2. I 753E+OO 
2.226IE+00 
2.2706E+00 
2.3085E+00 
2.3396E+00 
2.3635E+00 
2.3803E+00 
2.3897E+00 
2.3919E-tOO 

2.3870E+OO 
2.3750E+OO 
2.3562E+OO 
2.330SE+OO 
2.299IE+00 
2.2617E+00 
2.2 1 87E+00 
2.21 15E+00 
2.2008E+00 
2.1980E+00 
2. 1 937E+00 
2. I 829E+00 
2.1707E+OO 
2. J I 82E+00 
2.0616E+00 
2.0014E+OO 
1.9383E+OO 
1.8725E+00 
1.8048E+OO 
1.7355E+OO 
r.665JE+OO 
1.5944E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC1"OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000(;,00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
2.348E+03 
2.278E+03 
2.202E+03 
1.878E+03 
1.578E+03 
I.J23E+OJ 
1.112E+03 
9.34IE+02 
7.824E+02 
6.553E+02 
5.489E+02 
4.597E+02 

nm 

9.570E+00 
9.426E+00 
9.388E+00 
9.332E+00 
9.1 88E+00 
8.595E+OO 
8.040E+OO 
7.521E+OO 
7.036E+OO 
6.683E+OO 
6.582E+OO 
6.556E+OO 
6.517E+00 
6.421E+OO 
6. I 57E+OO 
5.760E+00 
S.388E+OO 

5.040E+00 
4.715E+00 
4.410E+00 
4. 1 26E+00 
3.859E+00 
3.610E+00 
3.377E+00 
3. 159E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+OO 
1.621E+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.24IE+OO 
1.I61E+00 
1.086E+00 
1.016E+00 
9.506E-Ol 

8.892E-OI 
8.318E-O! 
7.78IE-0! 
7.279E-OI 
6.809E-Ol 
6.370E-OI 
5.959E-Ol 
5.897E-OI 
5.~U~l::.-OI 

5.785E-OI 
5.750E-01 
5.665E-OI 
5.574E-OI 
5.214E-Ol 
4.878E-01 
4.563E-0\ 
4.268E-01 
3.993E-OI 
J.735E-Ol 
3.494E-01 
3.269E-OI 
3.058E-01 
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r,BLE I: Form factors, attenuation and scattering cross-sections, Z - 1-92. from E = 0.00 1-0.0 10 ke V to E = ~1000 ke V - Continued. 

E 
keY 

4.334821 E+OO 
4.633924E+OO 
4.953664E+OO 
5.~95467E+00 

5.660855E+OO 
6.0514'53E+~ 
6.469004E+00 
6.9 I 5365E+OO 
7.392525E+00 
7.902609E+00 
8.447890E"I"OO 

9.030794E+OO 
9.6539 1 9E+OO 
!.032004E+Ol 
1.I03212E+01 
1.179334E+OI 
1.260708E+0 I 
1.347697E+Ol 
1.440688E+O I 
1.540095E+0 1 
1.646362E+O 1 
1.759961 E+O I 
1.881398E+0 1 
2.011215E+OI 
2. 1 49988E+O 1 
2.298338E+O I 
2.456923E+OI 
2.626450E+0 1 
2.807676E+O 1 
3.001405E+OI 
3.208502E+0 1 
3.429889E+O 1 
3.666551 E+O I 
3.9 1 9543E+0 1 
4. 1 89992E+O 1 
4.479101 E+O 1 
4. 788 I 59E+O 1 
5.1 1 8542E+01 
5.471721E+Ol 
5. 849270E+O 1 
6.252870E+O 1 
6.684318E+O 1 
7. 1 45536E+O 1 
i .638578E+O I 
8. 1 65640E+O I 
8.729069E+Ol 
9.331374E+Ol 
9.975239E+O I 
I.066353E+02 
IIN931E ... 02 

1.218587E+02 
1.302669E+02 
1.392553E+02 
I A88640E+02 
1.591356E+02 
1.701159E+02 
i .SIS539E+02 
1.9440 I SE+02 
2.078} 56E+02 
2.221548E+02 
2.374835E+02 
2.538699E+02 
2.7 I 3869E+02 
2.90 I I 26E+02 
3.1 01 304E+02 

/1 
elatom 

1.539 1 2E+0 1 
1.54105E+01 
1.541 55E+01 
1.541 1 4E+0 1 
1.5401 3E+O 1 
1.53871 E+O 1 
1.53703E+OI 
1.535 I 9E+0 I 
1.53326E+OI 
1.53 I 33E+O 1 
1.52943E"I"O 1 

1.52766E+0 I 
1.52590E+0 I 
1.52404E+O I 
} .52220F+Ol 

1.52041E+Ol 
J .5 1 870E+0 I 
1.517IOE+01 
1.51559E+01 
1.51419E+01 
1.5 I 290E+0 1 
1.51 1 70E+O 1 
1.5106IE+OI 
1.50960E+O I 
1.50869E+O 1 
1.50785E+O 1 
1.507 lOE+O 1 
1.50642E+0 I 
1.50579E+0 I 
1.50521 E+O I 
1.50469E+O I 
1.5042IE+OI 
1.50377E+Ol 
1.50338E+OI 
1.50303E+O I 
1.50271 E+O I 
1.50242E+O I 
1.50216E+0 1 
1.501 93E+0} 
1.50} 72E+O I 
1.50 1 54E+O1 
I .50 I 37E+O 1 
I .50 1 22E+O I 
1.50 I 08E+0 I 
1.50096E+O I 
1..:)(X]tI:5E+Ol 

1.5OO76E+01 
1.50067E+O I 
1.5OO60E+OI 
1.50053E ... Ol 

} .5OO47E+0 I 
1.5OO42E+0 I 
1.50037E+01 
1.50033E+Ol 
1.50029E+0} 
I.S0026E+0 I 
I.S0023E+0 I 
I .S0020E+0 I 
1.500 ISE+O I 
1.500 16E+0 I 
1.500 14E+0 I 
1.500 I 2E+0 I 
1.50011 E+OI 
1.50010E+0} 
I .5<XX)8E+0 I 

fz 
e/atom 

1.3284E+OO 
1.I761E+OO 
1.0413E+OO 
9.2199E-OI 
8.1640E-OI 
7.2293E-OI 
6.4020E-OI 
5.6693E-OI 
5.0207E-OI 
4.4464E-OI 
3.9380E-Ol 

3.4826E-OJ 
3.0528E-OI 
2.6689E-OI 
?1::114E-0l 
2.040IE-Ol 
1.7838E-Ol 
1.5596E-OI 
I.3637E-OI 
1.1924E-Ol 
1.0427E-Ol 
9.1177E-02 
7.9731E-02 
6.9723E-02 
6.0972E-02 
5.3321E-02 
4.6630E-02 
4.0780E-02 
3.5454E-02 
3.0764E-02 
2.6694E-02 
2.3164E-02 
2.0100E-02 
1.7442E-02 
1.5135E-02 
1.3l34E-02 
1.1368E-02 
9.8273E-03 
8.4957E-03 
7.3447E-03 
6.3496E-03 
5.4893E-03 
4.7457E-03 
4.1028E-03 
3.5473E-03 
3.U6/)1:::-03 

2.6527E-03 
2.2940E-03 
1.9838E-03 
1.7155E-03 

1.4836E-03 
1.2830E-03 
1.1096E-03 
9.5957E-04 
8.2986E-04 
7.1769E-04 
6.2069E-04 
5.3680E-04 
4.6426E-04 
4.0IS2E-04 
J,4726E-04 
J.0034E-04 
2.5976E-04 
2.2466E-04 
1.9431 E-O-, 

4. I 634E+02 
3.4481E+02 
2.8558E+02 
2.3654E+02 
l.9593E+02 
1.6230E+02 
1.3445E+02 
1.1 1 38E+02 
9.2268E+Ol 
7.6440E+Ol 
6.3330E+OI 

5.239IE+Ol 
4.2962E+Ol 
3.5135E+Ol 
2.&735E+OI 

2.3502E+Ol 
1.9222E+Ol 
1.5722E+OI 
1.2860E+Ol 
1.0519E+01 
8.6043E+OO 
7.0383E+OO 
5.7575E+00 
4.7098E+OO 
3.8528E+OO 
3.1519E+OO 
2.5785E+OO 
2. 1 094E+OO 
1.7 I 55E+OO 
1.3925E+00 
l.l303E+OO 
9.175IE-Ol 
7.4477E-01 
6.0456E-OI 
4.9075E-OI 
3.9837E-OI 
3.2254E-01 
2.6084E-OI 
2.1094E-OI 
l.7059E-OI 
1.3796E-OI 
1.1157E-OI 
9.0229E-02 
7.297lE-02 
5.90I9E-02 
4.7742E-02 
3.862lE-02 
J.1242E-02 
2.5274E-02 
2.0446C 02 

1.6540E-02 
1.3381 E-02 
1.0825E-02 
8.7573E-03 
7.0847E-03 
5.7316E-03 
4.6370E-03 
3.7SI4E-03 
3.0350E-OJ 
2.4555E - OJ 
1.9866E-03 
1.6073E-03 
1.-,004E-03 
I.052IE-O.I 
S.SI22E-04 

cr(coh+inc) 
cm2/g 

1.5234E+OO 
1.4526E+OO 
l.3825E+OO 
1.3134E+OO 
1.2456E+OO 
1.1793E+00 
1.1 I 49E+OO 
I.0526E+00 
9.9245E-OI 
9.3467E-OI 
8./93':>h-UI 

8.2659E-Ol 
7.7642E-Ol 
7.2889E.:....OI 
6.8399E-Ol 

6.4171E-OJ 
6.0201E-OI 
5.6483E-Ol 
5.3012E-01 
4.9779E-OI 
4.6775E-01 
4.3990E-OI 
4.1414E-Ol 
3.9036E-Ol 
3.6845E-OI 
3.4830E-OI 
3.2979E-Ol 
3.1282E-Ol 
2.9726E-Ol 
2.8302E-OI 
2.6999E-OI 
2.5807E-01 
2.4716E-Ol 
2.3717E-Ol 
2.2802E-Ol 
2.1963E-0I 
2.1192E-OI 
2.0482E-OI 
1.9827E-01 
1.9220E-OI 
} .R656E-01 

1.8130E-Ol 
1.7638E-OI 
1.7175E-OI 
1.6738E-OI 
1.6323E-OI 
1.5928E-Ol 
1.5549E-Ol 
J.5IS5E-01 
1,4834E-Ol 

1.4493E-OI 
1.4162E-Ol 
U839E-01 
1.3522E-Ol 
1.3212E-01 
1.2907E-0: 
J.2607E-OI 
1.2310E-01 
J.2018E-OI 
1.1729E-0} 
1.1443E-O} 
I.i 161E-OI 
I.0882E-O I 
l.0606E-OI 
: .0333E-OI 

3. 844E+02 
3. I 85E+02 
2.639E+02 
2.1 86E+02 
1.811E+02 
1.501E+02 
1.243E+02 
1.030E+02 
8.535E+Ol 
7.071E+01 
S.HS):!I:::+OI 
4.847E+Ol 
3.977E+OI 
3.253E+OI 
2.661EIOI 

2.176E+OI 
1.780E+Ol 
I. 456E+OI 
1.I91E+OI 
9.74IE+OO 
7.968E+OO 
6.517E+OO 
5.33 1 E+OO 
4.360E+OO 
3.567E+OO 
2.9I7E+OO 
2.386E+OO 
1.952E+OO 
1.587E+OO 
1.289E+OO 
I.046E+OO 
8.492E-OJ 
6.893E-OI 
5.596E-01 
4.543E-01 
3.688E-Ol 
2.985E-01 
2.4I3E-01 
1.951E-Ol 
1.577E-01 
U7SE-OI 

l.03IE-Ol 
8.335E-02 
6.739E-02 
5.448E-02 
4.404E-02 
3.56IE-02 
2.879E-02 
2.327E-02 
1.882E-02 

1.521E-02 
1.230E-02 
9.943E-03 
8.038E-03 
60499E-03 
5.254E-03 
4.247E-03 
30434E-03 
2.776E-OJ 
2.244E-03 
1.8ISE-OJ 
1.467E-03 
1.186E-03 
9.588E-0-' 
7.752E-04 

nm 

2.860E-OI 
2.676E-OI 
2.503E-Ol 
2.341E-Ol 
2.190E-Ol 
2.049E-Ol 
1.917E-OI 
1.793E-OI 
1.677E-OJ 
1.569E-OI 
1.468E-OI 
l.373E-OI 
1.284E-OI 
1.201E-OI 
1.124E-Ol 

1.051E-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.531E-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.131E-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.I63E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.9&3E-02 

1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
lo420E-02 
I.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 

1.017E-02 
9.5ISE-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
6.SI8E-03 
6.378E-03 
5.966E-03 
5.58IE-OJ 
5.22IE-03 
4.S84E-03 
4.569E-03 
4.274E-O.l 
3.99SE-OJ 
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158 C.T.CHANTLER 

TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E fl b j.L cr(coh+inc) VoK A 
keY eiatom eiatom cm2/g cm2Jg cm2/g nm 

3.315294E+02 1.50007E+O 1 1.6806E-04 6.8870E-04 1.0063E-01 6.267E-04 3.740E-03 
3.544049E+02 1.50007E+O 1 1.4536E-04 5.5722E-04 9.7965E-02 5.067E-04 3.498E-03 
3.788588E+02 1.50006E+O 1 1.2572E-04 4.5084E-04 9.5333E-02 4.096E-04 3.273E-03 
4.050001E+02 1.50005E+O 1 1.0874E-04 3.6478E-04 9.2737E-02 3.312E-04 3.06IE-03 
.4.329451 E+02 1.50005E+O 1 9.4055E-05 2.9514E-04 9.0177E-02 2.677E-04 2.864E-03 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 161 

s z= 16 

."fOrnic weight - 3.206000E+Ol g/mol, nominal density p (g/cm3
) - 2.0700E+OO 

~,(bam£"atom) - ~(cm2/g) X 5.32369E+Ol, E(eV) ~(cm2/g) - !lee/atom) x !.31255E+06 

~ edges. Edge energies (ke V); 

2.47200E+OO L 2.29200E-OO L II 
\1 l.76882E-02 M II 7.81363E-03 M III 
Relati\<i~tic correction estimate fre] (H82,3/5CL) - -3.5338E-02, -2.1000E-02 e/atom 
\uclear ThomSOrkcorrection fNT - -4.3804E-03 elatom . ...., 

£ 
keY 

7.5S0IS0E-03 
7.657359E-03 
7.696204E-03 
7.727143E-03 

7.774563E-03 
7.80S8ISE-03 
7.852700E-03 
7.S89576E-03 
7.969904E-03 
1.069000E-02 
1.1 42761E-02 
1.221612E-02 
1.30S903E-02 
1.3960IOE-02 
1.49233SE-02 
I.S9S306E-02 
1.70S382E-02 
1.733447E-02 
1.759979E-02 
1.767054E-02 
1.777667E-02 
I.S04199E-02 
I.S230S3E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54S00IE-02 
2.720606E-02 
2.908327E-02 

3.I09002E-02 
3.323523E -02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.639671 E - 02 
4.959809E -02 
5.302035E-U2 

5.667876E-02 
6.058959E -02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.91241IE-02 
8.458368E-02 
9.041995E-02 
9.665893E-02 
1.033284E-Ol 
1.I 04581 E-OI 
1.180797E -0 1 
1.262272E-OJ 
U49368E-OI 

fl 
elatom 

- 3.48343E+OO 
-4.26SI2E+OO 
-4.9 I 639E+OO 
- 6.0796 1 E+OO 
- 5.80548E+OO 
-6.49l12E+OO 
-5.5 10 19E+OO 
-5.10778E""OO 
- 4.688S0E+OO 

4.85407E+OO 
7.02455E+OO 
S.29260E+OO 
8.79689E+OO 
8.78922E+OO 
8.50205E+OO 
8.09906E+OO 
7.6761OE+OO 
7.57568E+OO 
7.48403E+OO 
7.46005E+OO 
7.42486E+OO 
7.33908E+OO 
7.280 I 6E+OO 
6.92902E+OO 
6.62473E+OO 
6.36305E+OO 
6. I 3733E+OO 
5.944 I 7E+OO 
5.77933E+OO 
5.64047E+00 

5.52S57E+OO 
5,43223E+OO 
5.35763E+OO 
5.298J8E+OO 
5.24989E+OO 
5.20867E+OO 
5.17122E+OO 
5. 13443E+OO 
5.0956IE+OO 
5.05383E+OO 
5.00445E+OO 
4.94551 E+OO 
4. 87744E+OO 
4.79720E+OO 
4.701 76E+OO 
4.587 I 1 E+OO 
4.44776E+OO 
4.27591 E+OO 
4.06018E+OO 
3.78344E+OO 
.1, A 1 854E+OO 
2.919J6E+OO 
2. i 9699E+OO 

!l 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+UU 
1.7889E+OO 
I. 8360E+OO 
3.6918E+OO 
'UI06IE-4-00 
4.0655E+OO 
l.OO46E+Ol 
8.6428E+OO 
6.8704E+OO 
5.l618E+OO 
3.7368E+OO 
2.6492E+OO 
1.8642E+OO 
1.3 I 65E+OO 
1.2110E+OO 
1.l213E+OO 
J.0989E+OO 
1.0667E+OO 
9.9108E-OI 
9.4176E-0l 
6.8765E-Ol 
S.1689E-Ol 
4.0433E-Ol 
3.3392E-Ol 
2.9544E-Ol 
2.8174E-OI 
2.8698E-Ot 

3.0570E-OI 
3.3304E-Ol 
3.6459E-Ol 
3.9668E-OI 
4.2687E-Ol 
4.5409E-OI 
4.779SE-OI 
4.9862E-OI 
5.1680E-Ol 
5.3333E-01 
5.4903E-Ol 
5.6524E-OI 
5.8227E-OI 
6.0028E-Ol 
6.1932E-OI 
6.3925E-OI 
6.5975E-OI 
6.8034E-Oi 
7.0045E-Oi 
7.1950E-OI 
7.3688E-OI 
7.5205E-OI 
7.6456E-OI 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
3.020 1 E+OS 
3.0873E+OS 
6.1706E+OS 
6.3320E+05 

6.6954E+OS 
1.2334E+06 
9.9270E+05 
7.38 I 8E+05 
S.1881E+05 
3.5 I 34E+OS 
2.3300E+05 
1.5338E+05 
1.01 32E+OS 
9.1 697E+04 
8.3627E+04 
8.1627E+04 
7.8762E+04 
7.210IE+04 
6.7804E+04 
4.6314E+04 
3.2S66E+04 
2.3830E+04 
1.841OE+04 
1.5237E+04 
1.3592E+04 
1.29:5tE+04 

1.2906E+04 
1.3IS3E+04 
1.3469E+04 
I 170QE+04 
1.3800E+04 
I.3733E+04 
1.3521 E+04 
1.3 195E+04 
1.2794E+04 
1.235IE+04 
1.1894E+04 
1.1 454E+04 
I.I038E+04 
I.0645E+04 
l.0274E+04 
9.9198E+03 
9.5770E+03 
9.2.184E+03 
8.8977E+03 
8.S497E+OJ 
8.1910E+OJ 
7.8200E+03 
7 . ..!370E+03 

1.64800E-OO 
7.73488E-03 

2.2S63E-OS 
2.375IE-05 
2.4366E-05 
2.4865E-05 
2.5645E-OS 
2.6168E-05 
2.6969E-05 
2.7611E 05 

2.90S0E-05 
1.1968E-04 
1.6262E-04 
2.1974E-04 
2.9530E-04 
3.9467E-04 
5.2463E-04 
6.9362E-04 
9.12ISE-04 
9.74S7E-04 
I.0362E-03 
I.OS3IE-03 
I.0787E-03 
1.1447E-03 
1.1932E-03 
I.S525E-03 
2.009SE-03 
2.5874E-03 
3.3 I 43E-03 
4.2236E-03 
5.3550E-03 
6.1;'4~E-03 

8A779E-03 
1.0587E-02 
1.3156E-02 
1.6267E-02 

2.0015E-02 
2.4507E-02 
2.9862E-02 
3.6214E-02 
4.3707E-02 
5.2502E-02 
6.2770E-02 
7.4698E-02 
8.8482E-02 
l.0433E-OI 
1.2246E-OI 
1.4308E-OI 
1.6643E-OI 
1.9274E-OI 
2.2221E-OI 
2.5507E-OI 
2.9152E-Ol 
.1,.3175E-OI 
.1.759IE-OI 

L III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC-t-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.64800E-Oi 

1.636E+02 
1.619E+02 
1.611E+02 
1.605E+02 
1.59SE+02 
1.588E+02 
1.579E+02 
1,57tE+02 

1.SS6E+02 
1.160E+02 
I.085E+02 
1.0 I 5E+02 
9.494E+01 
8.881E+Ol 
8.308E+OI 
7.772E+Ol 
7.270E+Ol 
7.152E+OI 
7.04SE+01 
7.016E+OI 
6.975E+01 
6.872E+OI 
6.801E+Ol 
6.362E+Ol 
5.951E+Ol 
S.567E+Ol 
5.208E+Ol 
4.872E+Ol 
4.557E+OI 
4.263E+Ol 
3.988E+OI 
3.73IE+OI 
3.490E+Ol 
J.264E+OI 

3.0S4E+Ol 
2.857E+OI 
2.672E+Ol 
2.500E+Ol 
2.338E+OI 
2.187E+Ol 
2.046E+OI 
1.9 I 4E+OI 
l.791E+OI 
1.675E+OI 
1.567E+OI 
1.466E+OI 
I.37IE+OI 
1.283E+Ol 
1.200E+OI 
I. I 22E+Ol 
1.050E+O! 
9.822E+OO 
9.188E+OO 
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TABLE I: Fonn factors. attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY [0 E = 400-1000 keY - Continued. 

E 
keY 

1.442475E-OI 
1.542005E-OI 
1.615040E-OI 
1.639760E-OI 
1.646352E-OI 
1.648404E-01 
i:6.56240E-01 
1.680960E-"::Ol 
1.762144E-OI 
1.883732E-Ol 
2.013709E-OI 
2.152655E-Ol 
2.24616oE -0 1 
2.280540E-OI 
2.289708E -01 
2.301 188E-Ol 
2.303460E -0 1 
2.337840E-Ol 
2.459970E-OI 
2.629708E-OI 
2.81 1 158E-OI 
3.005128E-0I 
3.212482E-Ol 
3.434143E-Ol 
3.671099E-OI 
3.924405E -0 1 
4.195189E-01 
4.484657E-0I 
4.794098E-OI 
5.12489IE-01 
5.478508E-01 
5.856525E-OI 
6.260625E-01 
6.692609E-01 
7.154399E-01 
7.648052E-OI 
8.175768E-01 
8.739896E-01 
9.342948E-Ol 

9.987612E-0I 
1.067676E+00 
1.141345E+00 
1.11009&E.OO 

1.304285E+00 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+00 
2.224304E+OO 

2.377781 E+OO 
2.422560E+00 
2.45964-0E+00 
:> .u;q<;"')RF ... OO 

2A84360E+(){) 
2.52144OE+00 
2.541848E+OO 
2.7 I 7235E+OO 
2.904724E+OO 
3.10::: 1 50E+OO 
3.319406E+00 
3.548445E+OO 
J.79.1288E ... OO 

II 
e/atom 

1.05025E+00 
- I. 18249E+00 
-5.49062E+OO 
- 1.08763E+0 1 
-1.72556E+01 
-2.28517E+OI 
- 1.07387E+O 1 
-5.05078E+00 

2.6865IE-OI 
3.57484E+00 
5.64507E+OO 
7.05788E+00 
7.51754E+OO 
7.27360E+00 
6.72984E+00 
7.35 1 24E+00 
7.45350E+00 
8.24499E+00 
9.56827E+00 
1.07717E+0 1 
1.17286E+0 1 
1.25150E+0 1 
1.3 1 657E+0 1 
1.37032E+OI 
1.41 439E+01 
1.450 17E+0 1 
1.47886E+0 1 
1.50 1 49E+0 I 
1.5 1 896E+0 1 
1.53221 E+O 1 
1.54165E+OI 
1.54802E+0 I 
1.55 1 85E+0 I 
1.55359E+Ol 
1.55359E+OI 
1.55214E+01 
1.54951 E+O 1 
1.54600E+O I 
1..54191E+Ol 

1.53770E+Ol 
1.53185E+0! 
1.52465E+0 I 
1.5 16S1E.0 1 

1.50779E+0 1 
1.49834E+01 
1.48807E+0 1 
1.47671E+Ol 
1.46378E+01 
1.44842E+Ol 
1.42907E+OI 
1.40245E+Ol 
1.35997E+O I 

1.26322E+01 
1.19404E+0 1 
1.03757E+OI 
8 jQ6SQE+OO 

1.03922E+0 1 
1.21 135E+0 1 
1.25569E+0 1 

1.42376E+0 1 
1.-I9741E+Ol 
1.54198E+01 
1.57231 E+O 1 
1.59311E+OI 
1.607(,9E ... o 1 

h 
e/atom 

7.7408E-01 
7.6165E-01 
7.4766E-01 
7.4264E-01 
7.4128E-OI 
1.3291E+OI 
1.326IE+01 
1.3165E+01 
1.2863E+01 
1.2429E+01 
1.1923E+01 
1.1353E+01 
1.0965E+01 
1.0822E+01 
1.0784E+01 
1.1942E+01 
1.1 933E+Ol 
1.1797E+01 
I. 1 322E+01 
1.0685E+01 
1.0032E+OI 
9.3747E+00 
8.7232E+00 
8.0847E+00 
7. 4660E+OO 
6.8727E+00 
6.3084E+00 
5.7755E+00 
5.2754E+00 
4.8084E+OO 
4.3745E+00 
3.9729E+OO 
3.6027E+OO 
3.2623E+OO 
2.9496E+00 
2.6633E+00 
2.4023E+OO 
2. 1653E+00 
1.9:50jE+W 
1.7565E+OO 
1.5563E+00 
1.3799E+00 
1.1148E+OO 

1.0883E+00 
9.6802E-Ol 
8.6197E-01 
7.6836E-Ol 
6.8566E-OI 
6.1253E-OI 
5.4778E-01 
4.9041E-01 
4.39.:l1E-Ol 

3.9431E-OI 
3.8259E-OI 
3.7333E-Oi 
,'l..7093E-OI 

4.0700E+OO 
3.9926E+OO 
3.95 I 2E+OO 
3.5845E+00 
3.2216E+OO 
2.8955E+OO 
2.5973E+00 
2.3237E+OO 
::.0792E ... OO 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 

7.0436E+03 
6.483IE+03 
6.0763E+03 
5.9445E+03 
5.9098E+03 
1.0583E+05 
1.0509E+05 
1.0280E+05 
9.5814E+04 
8.6606E+04 
7.77 1 7E+04 
6.9225E+04 
6.4072E+04 
6.2285E+04 
6.1818E+04 
6.8112E+04 
6.7994E+04 
6.6233E+04 
6.041IE+04 
5.3330E+04 
4.6840E+04 
4.0946E+04 
3.5641E+04 
3.0900E+04 
2.6694E+04 
2.2986E+04 
1.9737E+04 
1.6904E+04 
1.4443E+04 
1.2315E+04 
1.0480E+04 
8.904IE+03 
7.553IE+03 
6.3980E+03 
5.4113E+03 
4.5707E+03 
3.8567E+03 
3.2518E+03 
L74U2E.+Uj 
2.3083E+03 
1.9132E+03 
1.5869E+03 
1.3 1 16E.03 

1.0952E+03 
9.1 1 27E+02 
7.5906E+02 
6.3296E+02 
5.2838E+02 
4.41 55E+02 
3.6939E+02 
3.0935E+02 
2 . .:l93.:lE ... 02 

2. I 766E+02 
2.0729E+02 
1.9922E+02 
j .971 5E+01 

2.1503£+03 
2.0784E+03 
2.0403E+03 
1.7315E+03 
1.-I557E+03 
\ .2239E+03 
1.0270E+03 
8.5953E+02 
7.194JE+02 

O"(coh+inc) 
cm2/g 

4.2415E-OI 
4.7656E-OI 
5.1541E-OI 
5.286IE-OI 
5.3213E-01 
5.3323E-OI 
5.3742E-OI 
5.5065E-OI 
5.9416E-OI 
6.5935E-OI 
7.2872E-01 
8.0215E-01 
8.5098E-01 
8.6879E-Ol 
8.7353E-01 
8.7945E-OI 
8.8062E-01 
8.9830E-01 
9.6039E-Ol 
1.0447E+00 
1.1319E+00 
1.2217E+OO 
1.3136E+00 
1.4071E+00 
1.5016E+00 
1.5965E+00 
1.6912E+00 
1.7850E+00 
1.8771E+OO 
1.9670E+00 
2.0540E+00 
2.\372E+OO 
2.2162E+00 
2.2902E+00 
2.3587E+00 
2.421IE+00 
2.4769E+00 
2.5257E+00 
LJOILI::.+UU 

2.6010E+00 
2.6269E+00 
2.6448E+OO 
1.6S-16E+OO 

2.6564E+00 
2.6502E+00 
2.6362E+00 
2.6\ 46E+OO 
2.5858E+00 
2.550IE+00 
2.5079E+00 
2.4596E+00 
2.4D.:l8E+OO 

2.3469E+00 
2.3296E+00 
2.3153E+00 
1.3115E+OO 

2.3058E+00 
2.2915E+OO 
2.2836E+00 
2.2163E+00 
2.1-I58E+OO 
2.0724E+OO 
1.9968E+OO 
1.9196E+OO 
1.1'412E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.UUOE+UO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.cX)OE+OO 
O.OOOE+OO 

1.956E+03 
\.892E+03 
1.857E+03 
i .578E+03 
1.326E+03 
\.1 \6£+03 
9.378E+02 
7.858E+02 
(i . .:J84E+02 

nm 

8.595E+00 
8.040E+00 
7.677E+00 
7.561E+00 
7.531E+00 
7.52IE+00 
7.486E+00 
7.376E+00 
7.036E+00 
6.582E+00 
6. 157E+00 
5.760E+OO 
5.520E+00 
5.437E+00 
5.415E+00 
5.388E+00 
5.383E+00 
5.303E+00 
5.040E+00 
4.715E+00 
4.4IOE+00 
4.1 26E+00 

·3.859E+00 
3.6IOE+00 
3.377E+00 
3. 159E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.1 17E+OO 
1.980E+00 
1.853E+00 
1.733E+00 
1.62IE+OO 
1.516E+00 
1.419E+OO 
1.32/E+W 

1.241E+OO 
1.161E+OO 
1.086E+OO 
1.016E.+OO 

9.506E-Ol 
8.892E-OI 
8.318E-Ol 
7.78\E-0\ 
7.279E-OI 
6.809E-OI 
6.370E-OI 
5.959E-OI 
5 . .574E-OI 

5.214E-OI 
5.118E-01 
5.041E-OI 
5.02IE-OI 

4.991 £-01 
4.9\7£-0\ 
4.878£-01 
4.563E-OI 
4.268E-OI 
3.993£-01 
3.735E-OI 
3.494E-01 
J.2G9E-OI 
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T,\.8LE I: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

4.334821 E+OO 
4.633924E+OO 
4.953664E+OO 
~~95467E+00 
5.660855E+OO 
6.0SI453E+OO" 
6. 469004E+00 
6.9 I 5365E+00 
7.392525E+OO 
7.902609E+OO 
8.447890E+OO 
9.030794E+OO 
9.653919E+00 
I.032004E+O 1 
1.l032 I 2E+O I 
I. 1 79334E+O I 
1.260708E+O I 
1. 347697E+O1 

I. 440688E+O1 
1.540095E+O 1 
1.646362E+0 [ 
1.75996 IE+O I 
1.881398E+0 I 
2.011215E+Ol 
2.1 49988E+O I 
2.298338E+Ol 
2.456923E+OI 
2.626450E+O 1 
2.807676E+Ol 
3.00 1405E+O I 
3.208502E+O I 
3.429889E+OI 
3.666551 E+O 1 
3.919543E+OI 
4. 1 89992E+O I 
4.47910 1 E+O I 
4. 788159E+O I 
5.\18542E+Ol 
5.47172IE+Ol 
5.8492701:+0 I 

6.252870E+O 1 
6.684318E+O I 
7. 1 45536E+OI 
7 .638578E+O 1 
8. 1 65640E+O 1 
8.729069E+OI 
9.331374E+0 I 
9.975239E+OI 
1.066353E+02 
1.139931E+02 
1.218587E+02 
1 J02669E+02 
1.'<92553E ... 02 

1.488640E+02 
1.591356E+02 
1.701l59E+02 
: .818539E+02 
1.944018E+02 
2.078 1 56E+02 
2.221548E+02 
2.37483SE+02 
2.538699E+02 
2.713869E+02 
2.901 I 26E+02 

/1 
elatorn 

1.62533E+O I 
1.63047E+0 1 
1.638S0E+O 1 
1.64057E+Ol 
1.64117E+01 

1.64086E+O I 
1.63993E+O 1 
1.63859E+Ol 
1.63698E+O 1 
1.63522E+Ol 
1.63342E+Ol 
1.63 1 80E+0 1 
1.62986E+0 1 
1.62792E+0 1 
1.62603E+0 1 
1.62413E+OI 
1.62226E+0 1 
1.6204SE+0 I 

1.6 I 874E+Ol 
1.61713E+OI 
1.61S62E+0 1 
1.61422E+0 I 
1.61293E+OI 
1.61174E+01 
1.61 064E+O 1 
1.60964E+O 1 
1.60873E+Ol 
1.60790E+0 I 
1.60715E+O 1 
I . 60645 E+O 1 
1.60581 E+O 1 
1.60523E+OI 
1.60470E+O 1 
1.60421 E+O 1 
1.60378E+0 I 
1.60338E+OI 
1.60303E+0 1 
1.60271 E+O 1 
1.60242E+0 1 
1.602161:'1'01 

1.60193E+Ol 
1.60 I 72E+O I 
1.60153E+01 
1.60137E+01 
1.60 I 22E+0 1 
1.601 08E+0 1 
1.60096E+0 J 

1.60086E+0 1 
1.60076E+01 
1.60067E+O 1 
1.60060E+0 1 
1.60053E+OI 
I .60047E ... 0 I 

1.60042E+O 1 
1.60037E+OI 
1.60033E+0 I 
1.60029E+0 1 
1.60026E+OI 
1.60023E+O 1 
: .60020E+0 1 
1.60018E+01 
1.60016E+Ol 
! .600 14E+O! 
1.60012E+01 

fz 
e/atom 

1.66S0E+00 
1.4893E+00 
1.33 1 8E+00 
1.l801E+00 
1.04j7E+OO 
9.2670E-OI 
8.2127E-OI 
7.2786E-01 
6.451IE-Ol 
5.7180E-01 
5.068IE-01 
4.4855E-01 
3.9488E-OI 
3.4764E-01 
3.0S2IE-OI 
2.6702E-01 
2.3361E-01 
2.043?E 01 

1.7883E-01 
1.5647E-01 
1.3691E-Ol 
1.1980E-OI 
1.0483E-01 
9.1 735E-02 
8.0275E-02 
7.0249E-02 
6.1476E-02 
5.3800E-02 
4.6793E-02 
4.0617E-02 
3.5256E-02 
3.0603E-02 
2.6565E-02 
2.3060E-02 
2.0017E-02 
1.7377E-02 
1.5084E-02 
1.3095E-02 
1.1346E-02 
9.81781: 03 

8.4952E-03 
7.3509E-03 
6.3607E-03 
5.5040E-03 
4.7619E-03 
4.1 184E-03 
3.5618E-03 
3.0804E-03 
2.6642E-03 
2.304IE-03 
1.9928E-03 
1.723SE-03 
1.4906E-03 

l.2892E -03 
1.1150E-03 
9.6437E-04 
8.3407E-04 
7.21J9E-04 
6.239.~E-0'+ 

5.3963E-04 
4.6673E-04 
4.0368E-04 
3,49ISE-04 
3.0198E-04 

S.041SE+02 
4.2183E+02 
3.5289E+02 
2.9250E+02 
2.4247E+02 

2.0100E+02 
1.6663E+02 
1.3815E+02 
I. I 454E+02 
9.4970E+OI 
7.8743E+OI 
6.5193E+OI 
5.3687E+01 
4.421 4E+0 1 
3.6312E+Ol 
2.9718E+01 
2.4322E+01 
1.??06E+01 

1.6293E+01 
1.3335E+01 
1.0915E+Ol 
8.9346E+OO 
7.3136E+00 
5.9867E+OO 
4.9007E+00 
4.01 18E+00 
3.2842E+00 
2.6886E+00 
2. I 875E+OO 
1.7762E+00 
1.4423E+OO 
1.1711E+00 
9.5097E-Ol 
7.722IE-OI 
6.2706E-01 
5.0920E-OI 
4.1350E-OI 
3.3578E-OJ 
2.7218E-OI 
2.2031I:-Ol 

1.7832E-Ol 
1.4434E-OI 
1.1684E-OI 
9.4576E-02 
7.6544E-02 
6.1926E-02 
5.0100E-02 
4.0533E-02 
3.2792E-02 
2.6530E-02 
2.1464E-02 
1.7366E-02 
I . ,1050E - 02 

1.1367E-0~ 

9.1967E-0.~ 

7.+I()7E-03 
6.0200E-03 
4.8 706E - 0.; 
3.9407E-O.l 
.I.1883E-03 
2.S796E-03 
2.087IE-03 
i.6886E-O.' 
1.3662E-OJ 

a(coh+inc) 
crn2/g 

1.6832E+OO 
1.6044E+OO 
1.5264E+00 
1.4494E+00 
1.3740E+OO 

1.3003E+00 
1.2287E+OO 
I. 1 594E+OO 
1.0926E+00 
1.0283E+OO 
9.6685E-01 
9.0821E-OI 
8.5247E-Ol 
7.9965E-Ol 
7.4976E-Ol 
7.0278E-01 
6.5866E-OI 
6.1735E-Ol 

5.7876E-OI 
5.4282E-Ol 
5.0942E-01 
4.7844E-OI 
4.4978E-Ol 
4.2332E-01 
3.9892E-Ol 
3.7647E-Ol 
3.5584E-Ol 
3.3690E-01 
3.1954E-01 
3.0363E-01 
2.8906E-01 
2.7572E-OI 
2.6350E-01 
2.523IE-OI 
2.4205E-Ol 
2.3263E-OI 
2.2397E-OI 
2.1599E-OI 
2.0863E-01 
2.0180E-OI 

1.9547E-OI 
1.8956E-01 . 

1.8404E-01 
1.7885E-OI 
1.7396E-Ol 
1.6934E-01 
1.6494E-OI 
1.6074E-OI 
1.5672E-OI 
1.5285E-01 
1.4912E-01 
1.4550E-Ol 
1.119()E-OI 

1.J858E-OJ 
l.J524E-01 
UI99E-Ol 
1.2H79E-OI 
l.2567E-OI 
•. 2259E-OI 
1.1958E-Ol 
1.1661 E-OI 
1.1.i70E-OJ 
1.1083E-01 
1.0801 E-OI 

4.623E+02 
3.873E+02 
3.244E+02 
2.690E+02 
2.231E+02 

1.850E+02 
1.534E+02 
1,272E+02 
I.OS5E+02 
8.749E+Ol 
7.255E+01 
6.008E+01 
4.95IE+01 
4.080E+01 
3.353E+Ol 
2.744E+01 
2.246E+Ol 
1.838E+Ol 

1.504E+01 
J.23IE+01 
1.008E+OI 
8.249E+00 
6.75 I E+OO 
5.526E+OO 
4.522E+OO 
3.702E+00 
3.030E+00 
2.480E+00 
2.017E+00 
1.638E+00 
1.330E+OO 
l.080E+00 
8.772E-Ol 
7.123E-01 
5.784E-Ol 
4.697E-OI 
3.814E-OI 
3.097E-OI 
2.5IOE-01 
2.031E-Ol 

1.644E-OI 
1.330E-Ol 
1.076E-OI 
8.707E-02 
7.046E-02 
5.701 E-02 
4.613E-02 
3.733E-02 
3.021E-02 
2.444E-02 
1.978E-02 
I.600E-02 
1.29SE-02 

1.048E-02 
8A78E-OJ 
6.860E-03 
5.S5IE-03 
4.492E-03 
J.6J5E-03 
2.941 E-OJ 
2.380E-OJ 
1.926E-03 
1.558E-OJ 
1.161 E-OJ 

A 
nrn 

2.860E-Ot 
2.676E-OI 
2.503E-01 
2.34lE-OI 
2. 190B-0I 

2.049E-OI 
1.917E-0} 
1.793E-0l 
1.677E-OI 
1.569E-01 
1.468E-0} 
1.373E-OI 
1.284E-01 
1.201E-0i 
1.l24E-01 
1.051E-OI 
9.834E-02 
'>.200E-02 

8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.381E-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 

1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.1 63E-02 
1.088E-02 
1.0[7E-02 
9.518E-03 
S.903E-OJ 

8.329E-03 
7.79IE-03 
7.288E-03 
6.8ISE-OJ 
6.378E-03 
5.966E-03 
5.58IE-03 
S.22IE-03 
4.884E-03 
4.569E-03 
4.274E-03 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = O.cXH -0.0 10 ke V to E = 400-1000 ke V - Continued. 

E I. h J.L u(coh+inc) J.LK A 
keY elatom elatom cm2/g cm2/g cm2/g nm 

3.10 1304E+02 1.600 II E+O I 2.6119E-04 1.l054E-03 1.0524E-OI 1.020E-03 3.998E-03 
3.3 I 5294E+02 1.600 I OE+O I 2.259IE-04 8.9438E-04 1.0251E-OI 8.255E-04 3.740E-03 
3.544049E+02 1.60009E+O I 1.9539E-04 7.2364E-04 9.9833E-02 6.680E-04 3,498E-03 
3.788588E+02 1.60008E+O 1 1.6900E-04 5.8549E-04 9.7201E-02 5.405E-04 3.273E-03 
4.05000 I E+02 1.60007E+O 1 1.46J7E-04 4.7372E-04 9.4618E-02 4.374E-04 3.06IE-03 
4.3~9451 E+02 1.60006E+O I 1.2643E-04 3.8329E-04 9.2084E-02 3.539E-04 2.864E-03 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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CI z= 17 

,,:<lmll' weight - 3.545300E+Ol glmol. nominal density p (g/cml) - 1.5600E+OO 

.L,d'.1JTIf.latom) - ~(cm2/g) X 5.88711E+OI. E(eV) ~(cm2/g) - h(e/atom) X 1.18693E+06 

• (dges. Edge energies (ke V): 

i\ 2.8224OE+OO L 2.70200E-OO L II 
\1 ", I 1.7S000E-02 M II 6.80000E-03 M III 
RelativistiC correction estimate lrel (H82.3/SCL) - -4.0526E-02. -2.4600E-02 e/atom 

\udear Thomson coftection INT - -4.4718E-03 e/atom 

E 
keY 

6.664000E-03 
6.766000E-03 
6.7?.3200E 03 

6.834000E-03 
6.936000E-03 
1.069000E -02 
1.14276IE-02 
1.221612E-02 
1.30S903E-02 
1.3960IOE-02 
1.49233SE-02 
1.595306E-02 
1.70S382E-02 
1.715000E -02 
J.741250E-02 
1.748250E-02 
1.7587S0E-02 
1.78S000E-02 
1.8230S3E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54S00 I E -02 
2.720606E-02 
2.908327E -02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
.. U40198E-02 
4.639671 E - 02 
4.959809E - 02 
5. ~02035E - 02 
5.667876E-02 
6.058959E-01 
(,,4"028E -02 

6.923942E-02 
7.401695E-02 
7.91241IE-02 
8"+58368E -02 
9.041995E-02 
9.665893E-02 
1.0..'3284E-01 
1.10458IE-01 
1.180797E-01 
1.26227~E-·OI 

:.349368E-OI 
1.442475E-01 
1.542005E-OI 
I .648..JD4E - 0 1 
I .762 I 44E - 0 I 

11 
e/atom 

-6.48754E+00 
-8.71036E+00 

1.09(}79E-t-Ol 

-9.lS794E+00 
-7.8 1 269E+00 

8.1 3522E+00 
9.37473E+OO 
9.87659E+OO 
9.88286E+00 
9.6049 1 E+OO 
9. I 9403E+00 
8. 74430E+00 
8.30670E+00 
8.27119E+00 
8.17619E+00 
8.IS072E+00 
8.11518E+00 
8.02747E+00 
7.90S72E+00 
7.54978E+00 
7.24039E+00 
6.97002E+00 
6.73643E+OO 
6.53S47E+00 
6.36342E+00 
6.21710E+00 
6.09417E+00 
5.99205E+00 
590798E+OO 

5.83917E+00 
5.78294E+00 
5.73680E+00 
5.69856E+00 
5.66627E+00 
5.64012E+00 
5.61503E+00 
5.59 I 56E+W 
5.56850E+OO 
5.5-+462E+00 
5.5 I 848E+00 
5A8825E+00 
5.45 I 62E+00 
5.40568E+00 
5.34667E+00 
5.26968E+00 
5. 16820E+00 
5m347E+00 
4.85335E+00 
4.60508E+0<) 
4.2473 7E+00 
3.72741 E+(x) 
~.94~56E+00 

1.6S~31 E+oo 

h 
e/atom 

O.ooooE+OO 
O.ooooE+OO 
O.OOOOE+OO 
4.2 1 53E+00 
4. 6476E+00 
1.0632E+OI 
8.5751F,+OO 
6.6572E+00 
5.0456E+00 
3.7778E+00 
2.8220E+00 
2.l201E+00 
1.61 2 1E+00 
1. 5764E+00 
1.4849E+00 
1.4619E+00 
1,4302E+00 
1.3517E+00 
1.2497E+00 
9.9072E-OI 
8.0826E-OI 
6.8213E-OI 
5.9833E-OI 
5.4685E-OI 
S.2018E-01 
5.1307E-OI 
5.2094E-OI 
5.3952E-OI 
5.65-15E-OI 

5.962IE-01 
6.3002E-OI 
6.6568E-OI 
7.0249E-OI 
7.4008E-01 
7.7828E-OI 
8.1703E-OI 
8.5625E-OI 
~.Y5~OE-01 

9.3544E-01 
9.7470E-01 
1.0130E+00 
I.0498E+00 
1.0844E+00 
1.1 I 63E+00 
I. 1 447E+00 
I. I 690E+00 
1.IS89E+00 
1.::040E+OO 
1.1 885E+00 
1.1615E+00 
1.1286E+00 
I.0906E+00 
1.0484E+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OUUOl:.+UU 
7.321IE+OS 
7.9532E+05 
1. 1 805E+06 
&.Q066E+05 

6.4682E+05 
4.5859E+05 
3.2120E+05 
2.2445E+05 
1.5774E+05 
1.1220E+05 
1.0910E+05 
1.0 1 22E+05 
9.9249E+04 
9.6S18E+04 
8.988 I E+04 
8.136IE+04 
6.0339E+04 
4.6049E+04 
3.6355E+04 
2.9830E+04 
2.5504E+04 
2.2694E+04 
2.0939E+04 
1.9888E+04 
1.9268E+04 
1.88901: .... 04 

1.8633E+04 
1.841SE+04 
1.8205E+04 
1.7971 E+04 

1.7711 E+04 
1.7423E+04 
i.7110E+04 
1.6774E+04 
1.6416E+04 
1.6036E+04 
1.5630E+04 
1.5 1 96E+04 
1,4731 E+04 
1.42J5E+04 
1.3707E+04 
U149E+04 
1.2562E+04 
1.1951 E+04 
1.1321 E+04 
1.0455E+04 
9.55nE+03 
8.6872E+O .. ' 
7.8530E+0.' 
7'()615E+OJ 

2.01600E-OO 
6.80000E-03 

u(coh+inc) 
cm2/g 

1.6791E-05 
I.81 45E-05 
1.8519E-05 
1.9092E-05 
2.058IE-05 
1.6347E-04 
::U0-1SE-04 

2.9569E-04 
3.9449E-04 
5.23S0E-04 
6.9102E-04 
9.0735E-04 
1.1 852E-03 
1.2119E-03 
1.2868E-03 
1.3073E-03 
1.3384E-03 
1.4185E-03 
1.540IE-03 
1.9909E-03 
2.5605E-03 
3.2764E-03 
4.1712E-03 
S.2836E-03 
6.6595E-03 
83S20E-03 
1.0423E-02 
1.2944E-02 
1.5997E-02 

1.9675E-02 
2.4083E-02 
2.9337E-02 
~.5570E-01 

4.2925E-02 
5.1560E-02 
6.1645E-02 
7.3~66E-02 

8.6918E-02 
1.0251E-OI 
:.2035E-01 
1.4068E--01 
1.6370E-OI 
1.8967E-01 
2.1879E-01 
2.5130E-01 
2.874IE-01 
.3.2130E-01 
.'.7117E-OI 
4191SE-01 
4.7137E-01 
5.~79~E-OI 

5.8884E-01 
6.S414E-O: 

L III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001:-t-00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001::;+00 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 

2.00000E-Ol 

"
nm 

1.861E+02 
1.832E+02 
1.825E+02 
1.814E+02 
1.788E+02 
1.160E+02 
I.08.5E .... 02 

I.OISE+02 
9.494E+01 
8.88IE+OI 
8.308E+Ol 
7.772E+OI 
7.270E+OI 
7.229E+01 
7.l20E+01 
7.092E+OI 
7.050E+01 
6.946E+OI 
6.80IE+01 
6.362E+01 
5.95IE+01 
5.567E+OI 
5.208E+OI 
4.872E+OI 
4.5S7E+01 
4.263E+01 
3.988E+OI 
3.73IE+01 
3.490E+01 
3.264E+01 
3.054E+OI 
2.857E+OI 
2.6721: .... 01 

2.5OOE+OI 
2.338E+OI 
2.187E+01 
2.046E+01 
1.914E+OI 
1.79IE+OI 
1.675E+OI 
1.567E+OI 
1.466E+01 
1.371E+OI 
1.283E+01 
1.2ooE+Ol 
1.1 22E+01 
1.050E+01 
9.822E+00 
9. I 88E+00 
8.595E+OO 
8.040E+00 
7.521 E+OO 
7.036E+00 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY 

E 
keY 

1.883732E-Ol 
1.960000E-OI 
1.975680E-01 
I. 99()(x)()E - 0 1 
J.998000E-01 
2.00S920E-01 

, '2.0 1 ()(')QQE-Ol 
2.0 1 3709h.-0 I 

2.01 3984E-0l 
2.026080E-OI 
2.04()(X)()E - 0 1 
?051'11?OE-OI 

2.152655E-OI 
2.301188E-0I 
2.459970E-OI 
2.629708E-Ol 
2.647960E-Ol 
2.688490E-01 
2.699298E-OI 
2.7155IOE-OI 
2.7.5604OE-01 

2.8111S8E-OI 
3.00S128E-OI 
3.212482E-OI 
?'.4'.l.414.3E-OI 

3.671099E-OI 
3.924405E-OI 
4.195189E-OI 
4.484657E-OI 
4.794098E-Ol 
5.12489IE-Ol 
5 .478S08E -01 
5.856525E-01 
6.260625E-01 

6.692609E-OI 
7.154399E-Ol 
7.648052E-Ol 
R,17'i7hRF-()1 
8.739896E-01 
9.342948E-Ol 
9.987612E-01 
1.067676E+00 
1.14134SE+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.4904<56E+OO 

1.593329E+00 
1.703269E+00 
1.820795E+00 
1 OJf).nm;:-J-on 

2.080733E+00 
2.224304E+00 
2.377781 E+oo 
2.541848E+00 
2.717235E+00 
2.76595::E+OO 
2,808288E+00 
2-8 1 9578E+00 
2.1'>36512E+OO 

2.8788'+8E+00 
2.904724E+00 
3.105150E+00 
~ "I, 19.uJAF+()() 

3.548445E+00 

II 
e/atom 

-9.63484E-OI 
-5.1 1 596E+OO 
-7.04464E+00 
- I .03536E+O 1 
-1.5837SE+OI 
- 1.32492E+0 I 
-1.23713E+Ol 
-1.28311E+01 

- 1.29630E+O 1 
-8.4222SE+OO 
-5.64408E+00 
-3.66881E+OO 

1.76525E+00 
5.36699E+00 
7.46894E+00 

,8.63568E+OO 
8.66322E+OO 
8.40 1 OOE+OO 
7.81491E+00 
8.59454E+00 
9.44336E+OO 

1.00833E+OI 
1.15368E+O 1 
1.260 19E+O I 
1.34520E+Ol 

1.41 442E+O 1 
1.47107E+OI 
1.5 I 732E+O I 
1.5548 J E+O 1 
1.58486E+OI 
1.60858E+0 1 
1.62691 E+O 1 
1.64066E+0 I 
1.65034E+O I 

1.65699E+O I 
1.66094E+O I 
1.66268E+0 1 
I hl'l'272E+Ol 

1.66118E+01 
1.65843E+0 1 
1.65482E+O 1 
1.65280E+0 1 
1.64667E+0 1 
1.63923E+0 I 
1.63103E+OI 
1,62230E+0 I 
1.61307E+O I 

1.60330E+01 
1.59283E+OI 
1.58 1 34E+0 1 
I. 5683 SE-J-OI 

1.55299E+01 
1.53369E+OI 
1,50720E+0 I 
1.46490E+0 I 
1.36771 E+O I 
1.30 165E+0 I 
1.14668E+0 1 
9.60284E+00 
1.14<51>2E+01 
1.:12000E+01 
U6816E+OI 
1,53069E+Ol 
1 AOI")1F+OI 

1.64430E+0 I 

h 
e/atom 

1.0027E+00 
9.7436E-01 
9.6858E-01 
9.633IE-Ol 
9.6038E-Ol 
1.070 IE+O I 
1.0680E+Ol 
1.0000t:+U 1 

1.0659E+Ol 
1.5407E+01 
J.5302E+OI 
I.S182E+OI 

1.4507E+Ol 
1.3570E+Ol 
1.2673E+OJ 
1.1807E+Ol 
1.17 I 9E+0 I 
1.l526E+01 
1.J476E+OJ 
1.2699E+OI 
1.2518E+OI 

1.2278E+Ol 
I. I 490E+Ol 
1.0723E+Ol 
9.9762E+OO 

9.2522E+00 
8.555IE+00 
7.8877E+00 
7.2524E+00 
6.6510E+00 
6.0847E+OO 
5.554IE+00 
5.0594E+00 
4.:5999E+OO 

4. 1 750E+00 
3.7833E+00 
3.4235E+00 
U)93&E+OO 

2.792 1 E+OO 
2.5173E+00 
2.2683E+00 
2.0210E+OO 
1.7948E+00 
1.5940E+00 
1.4171E+00 
1.2611E+00 
I.J23:5E+OO 

1.0019E+00 
8.9432E-01 
7.9917E-01 
7.1488E-Ol 

6.4014E-01 
5.7382E-OI 
5.1489E-01 
4.6250E-O\ 
4.1585E-Ol 
4.0432E-OI 
3,9473E-01 
3.9224E-01 
4.0t)25E+OO 

3,9785E+00 
3,9285E+00 
3.5410E+00 
, 17C)SE-J-OO 

2.8622E+00 
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6.3J82E+03 
5.9005E+03 
5.81 89E+03 
5.7457E+03 
5.7052E+03 
6.3321E+04 
6.3065E+04 
6.L~j4b+U4 

6.2817E+04 
9.0257E+04 
8.9034E+04 
8.7632E+O-l 

7.9989E+04 
6.9995E+04 
6.1 1 45E+04 
5.3290E+04 
5.2528E+04 
5.0887E+04 
5.046 I E+04 
5.5507E+04 
".3Yllb+U4 

5. 1 842E+04 
4.5380E+04 
3.9620E+04 
3AJ!8IE+0-1 

2.9914E+04 
2.5875E+04 
2.23J6E+04 
J.9195E+04 
1.6467E+04 
1.4092E+04 
1.2033E+04 
I.0254E+04 
8.7209E+OJ 

7.4043E+03 
6.2766E+03 
5.313IE+03 
4,.49lSE+03 

3.7919E+03 
3. 1980E+03 
2.6956E+03 
2.2467E+03 
1.8665E+03 
1.5507E+03 
1.2896E+03 
1.0736E+03 
8.9466E+02 

7.4632E+02 
6.232IE+02 
5.2096E+02 
,L~593E+01 

3.6516E+02 
3,0620E+02 
2.5702E+02 
2.\597E+02 
1.8165E+02 
1.7350E+02 
1.6683E+02 
1.6512E+02 
1.7000E+03 

1.6403E+03 
1.6053E+03 
1.3535E+03 
1.1369E+0)' 

9.5738E+02 

a(coh+inc) 
cm2/g 

7.2377E-OI 
7.6719E-Ol 
7.7609E-01 
7.842IE-01 
7.8873E-01 
7.932IE-OI 
7.9552E-OI 
7.9762E-OI 
7.9771E-Ol 
8.0460E-Ol 
8.1245E-OI 
S.2161E-Ol 

8.7554E-01 
9.573IE-01 
1.0427E+OO 
1.1 313E+00 
I.I406E+OO 
1.1613E+OO 
1.1 668E+00 
I. 1 750E+OO 
1.19.5Jb+OU 

1.2227E+OO 
1.3166E+OO 
J.4124E+00 
I.S09SEIOO 

1.6074E+OO 
1.7055E+OO 
1.8030E+OO 
1.8992E+00 
1.9936E+00 
2.0853E+OO 
2. I 736E+00 
2.2580E+00 
LJJ76E+OO 

2.4120E+00 
2. 4804E+OO 
2.5424E+00 
2.597SE+OO 

2.6453E+00 
2.6854E+00 
2.71 75E+OO 
2.7415E+00 
2.7572E+00 
2.7646E+OO 
2.7637E+OO 
2.7547E+00 
2./378E+OO 

2.713IE+00 
2.6811 E+OO 
2.642IE+00 
1.S96SE-J-OO 

2.5448E+00 
2.4876E+00 
2.4253E+00 
2.3585E+OO 
2.2879E+00 
2.::!685E+00 
2.2517E+00 
2.2473E+00 
2.2406E+OO 

2.2240E+00 
2,2139E+00 
2. I 372E+00 
20'i8.1E-J-OO 

~ .9779E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.ooob+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U37E+0.3 

1.484E+03 
1.452E+03 
1.226E+03 
1.0:::1 I E+O:I 

8.699E+02 

Continued. 

A 
nm 

6.582E+00 
6.326E+00 
6.276E+00 
6.230E+00 
6.205E+OO 
6.l81E+00 
6. 168E+OO 
6. 1 57E+00 
6. 156E+OO 
6.1 19E+00 
6.078E+00 
6.02?E-t-OO 

5.760E+00 
5.388E+00 
5.040E+00 
4.71SE+00 
4.682E+00 
4.612E+00 
4.593E+00 
4.566E+00 
4.499E+00 
4.4IOE+00 
4. 1 26E+00 
3.859E+00 
3.610EIOO 

3.377E+00 
3. 159E+00 
2.955E+OO 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.117E+00 
1.98UE+OO 

1.853E+OO 
1.733E+OO 
1.62IE+00 
I.SI6E+OO 

1.419E+OO 
1.327E+00 
1.241E+00 
1.161E+00 
1.086E+00 
1.016E+00 
9.506E-OI 
8.892E-01 
8.318E-OI 

7.78IE-OI 
7.279E-Ol 
6.809E-01 
6.370E-OI 

5.959E-01 
5.574E-OI 
5.214E-OI 
4.878E-O\ 
4.563E-01 
4.483E-OI 
4.415E-01 
4.397E-Ol 
4.371 E-O I 

4.307E-Ol 
4.268E-01 
3.993E-01 
:::I.7:::15E-OI 

3.494E-OI 
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r "BtL I: Fonn factors. attenuation and scattering cross-sections, Z - 1-92, from E = 0.00 1'-0.010 ke V to E =400-1000 ke V - Continued. 

E 
keY 

3.793288E+OO 
4.05S024E+00 
4.334821 E+OO 
4.633924E+00 
4.9S3664E+OO 
5. 295467E+OQ 
5.660855E+00 ' 
6.05 1 453E+OO 
6.469004E+OO 
6.9 I 5365E+00 
7.392525E+OO 
7.902609E+00 
8.447890E+OO 
9.030794E+OO 
9.6539!9E+OO 
1.032004E+OI 
L103212E+Ol 
1.179334E+O 1 
1.26070SE, 01 

1.347697E+Ol 
1. 440688E+O1 
1.540095E+Ol 
1.646362E+O I 
1.75996 IE+O I 
1.88 1 398E+O I 
2.011215E+Ol 
2. 1 49988E+O I 
2.298338E-t-O 1 

2.456923E+O I 
2.626450E+O I 
2.807676E+O 1 
3.00 1405E+O I 
3.208502E+O I 
3.429889E+O 1 
3.666551 E+O I 
3.919543E+Ol 
4.1 89992E+O 1 
4.479 101 E+OI 
4.788159E+Ol 
5.1 I 8542E+OI 
5.47172IE+OI 
5.849270E+OI 
6.252870E+0 I 
6.684318E+O I 
7.145536E+OI 
7.63857SE+01 
8. 1 65640E+O I 
8.729069E+01 
9.331374E+Ol 
1).07S23I)C+01 

I,0663S3E+02 
l.D9931E+02 
1.2 ! 8587E+02 
1.302669E+02 
1.392553E+02 
1,488640E+02 
1.591356E+02 
1.701159E+02 
1,8 1 1S)j9E+U2 
1.9-l4018E+02 
2.078156E+02 
2.221548E+02 
"') :\7J835E ... 01 

2.5.~8699E+02 

],713869E+02 

fl 
eiatom 

1.67430E+Ol 
1.69472E+O 1 
1.70895E+OI 
1.7 1 898E+OI 
1.72603E+01 
1.73095E+OI 
I. 73868E+O 1 
1.74057E+OI 
1.741 IOE+OI 
I. 74076E+O1 
I. 73984E+O 1 
!'73854E+OI 
1.73702E+OI 
1.7354lE+Ol 
1.73362E+O 1 
1.73 I 66E+O I 
1.72966E+OI 
1.72769E+01 
1.72579EIOI 

1.72389E+01 
1.72202E+O I 
1.72023E+Ol 
1.71853E+OI 
1.7 I 694E+OI 
1.7 I S4SE+O I 
1.71407E+Ol 
1.7 I 279E+OI 
1.71 161E-t-OI 

1.7 I 054E+0 I 
1.70955E+O I 
1.70867E+Ol 
1.70785E+Ol 
1.70709E+O 1 
1.70639E+0 I 
1.7057 5E+0 1 
1.70517E+0 1 
1.70464E+OI 
1.70416E+01 
1.70373E+Ol 
1.70334E+01 
!.70299E+Ol 
I. 70267E+0 1 
1.70239E+Ol 
1.702 1 4E+0 1 
1.70191 hOI 
1.70170E+Ol 
1.70151 E+Ol 
1.70 135E+0 \ 
1.70 \ 20E+O 1 
1.70107C+OI 

1.70095E+Ol 
1.70084E+0 I 
1.70075E+OI 
1.70067E+OI 
I, 70059E+0: 
1.70052E+OI 
I. 70047E+0 1 
1.70041 E+O 1 
I./W5/c+Ul 

1.70032E+0 1 
I. 70029E+O I 
1.70025E+OI 
1.70022E .... OI 

I. 700::'OE+0 1 
1.700 18E+0 I 

h 
eiatom 

2.5699E+00 
2.2984E+OO 
2.0558E+OO 
I.S390E+OO 
1.6453E+00 
1.4714E+00 
1.3 1 53E+00 
1.1 664E+OO 
1.0345E+00 
9.1748E-Ol 
8.l377E-O! 
7.2183E-Ol 
6.4026E-Ol 
5.6708E-OI 
4.9958E-OI 
4.4014E-OI 
3.8779E-OI 
3.4!69E-Ol 
3.0019E-OI 

2.6280E-Ol 
2.300SE-OI 
2.0144E-OI 
1.7637E-OI 
1.5443E-OI 
1.3522E-Ol 
1.1 840E-OI 
I.0368E-OI 
9.0790E-02 

7.9504E-02 
6.9623E-02 
6.0598E-02 
5.2638E-02 
4.5724E-02 
3.9719E-02 
3.4503E-02 
2.9972E-02 
2.6037E-02 
2.2619E-02 
1.9650E-02 
J.7070E-02 
1.4830E-02 
J.2883E-02 
1.1169E-02 
9.6669E-03 
8.3672E-03 
7.2424E-03 
6.268IE-03 
5.4237E-03 
4.693IE-03 
4.0609r::'-03 

3.5139E-03 
3.0406E-03 
2.6311E-03 
2.2767E-03 
1.970IE-03 
1.7048E-03 
I.4752E-03 
1.2765E-03 
1.10461::-03 

9.5~85E-0'* 

8.2714E-04 
7.: 576E-04 
6.;938E-0·1 

5 .3598E --0,* 
4,638IE-O-i 

8.0413E+02 
6.7276E+02 
5.629 1 E+02 
4.7105E+02 
3.9422E+02 
3.2981E+02 
2.7578E+02 
2.2878E+02 
1.8980E+02 
1.5747E+02 
1.3066E+02 
1.0841E+02 
8.9957E+Ol 
7.4532E+Ol 
6. 1 423E+OI 
5.0622E+01 
4. I 722E+OI 
3.4389E+Ol 
2.8262E+OI 

2.3 I 45E+OI 
1.8956E+OI 
1.5525E+OI 
1.27 I 6E+OI 
I.0415E+O! 
8.5307E+OO 
6.9876E+OO 
5.7238E+OO 
4.6887E-t-OO 

3.8408E+OO 
3. 1 464E+00 
2.56ISE+OO 
2.0816E+00 
1.6915E+OO 
1.3745E+00 
1.I169E+00 
9.0764E-OI 
7.3757E-Ol 
5.9939E-OI 
4.8709E-Ol 
3.9584E-OI 
3.2169E-OI 
2.6143E-01 
2.120IE-01 
1.7166E-OI 
1.3899E-01 
1.I254E-01 
9.1112E-02 
7.3749E-02 
5.9695E-02 
4.8320E-02 

3.9113E-02 
3.1660E-02 
2.5627E-02 
2.0744E-02 
1.6792E-02 
I.3592E-02 
1.1003E-02 
8.90ME-m 
7.::U,)61::-03 

5 .S.'\60E - OJ 
4.7242E-03 
3.8242E-03 
3.0956E-O.1 

2.S0S9E - 0.-
2.0285E- 03 

a(coh+inc) 
cm2/g 

1.8964E+OO 
1.8 I 43E+OO 
1.7322E+OO 
1.6505E+OO 
l.5697E+OO 
l.4900E+OO 
1.41l9E+OO 
1.3357E+00 
1.2617E+OO 
1.1900E+OO 
I. 1 209E+OO 
I.0545E+OO 
9.9094E-OJ 
9.3033E-OI 
8.7271E-0I 
8.181OE-OI 
7.6650E-Ol 
7.179JE-Ol 
6.722613 01 

6.2950E-OI 
5.8955E-OI 
5.523JE-0l 
5. 1 769E-0I 
4.8558E-OI 
4.SS84E-OI 
4.2837E-Ol 
4.0303E-01 
3.7970E-OI 

3.5825E-OI 
3.3855E-01 
3.2048E-OI 
3.039JE-OI 
2.8873E-OI 
2.7483E-OI 
2.6209E-OI 
2.5042E-OI 
2.3972E-OI 
2.2990E-OJ 
2.2087E-OI 
2.1256E-OI 
2.0489E-OI 
1.9780E-OI 
1.9122E-OI 
1.8510E-OI 
1.7939E-OI 
1.7404E-OI 
1.6901E-OJ 
1.6426E-Ol 
1.5976E-OJ 
! .3548E-Ol 

1.5139E-OI 
IA74SE-OJ 
1.437IE-OI 
1.4OORE-O) 
1.3657E-OI 
1.3317E-OI 
1.2986E-0 I 
1.2664E-OI 
1.2350E-OI 
1,2042E--OI 
1.1 742E-01 
1.1..J.48E--OI 
:,1160E-Ol 

LOS78E-01 

1.0601 E-OI 

7.317E+02 
6.l28E+02 
5. I 33E+02 
4.299E+02 
3.60IE+02 
3.0J6E+02 
2.525E+02 
2.096E+02 
I. 740E+02 
1.444E+02 
1.198E+02 
9.946E+Ol 
8.25SE+01 
6.842E+Ol 
5.643E+Ol 
4.654E+OI 
3.839E+OI 
3. 1 66E+Ol 
2. 603 C-t-OI 

2. I 32E+Ol 
!.746E+OI 
I. 430E+0I 
1.171E+OI 
9.589E+00 
7.853E+OO 
6.43IE+00 
S.267E+00 
4.314E+OO 
3.533E+00 
2.S93E+00 
2.356E+OO 
1.914E+OO 
1.556E+00 
1.264E+00 
1.027E+OO 
8.348E-OI 
6.784E-01 
5.513E-01 
4.480E-01 
3.64IE-OI 
2.958E-OI 
2.404E-01 
1.949E-01 
1.578E-01 
l.277E-OI 
1.033E-01 
8.364E-02 
6.769E-02 
5A78E-02 
4,434E-02 

3.589E-02 
2.904E-02 
2J51E-02 
1.9mE-02 
1.540E-02 
1.246E-02 
I.OO9E-02 
8.164E-03 
6.607E-03 
5.348E-03 
4.328E-03 
3.503E-03 
:2.8::<5E-O~ 

2,295E-03 

1.857E-03 

nm 

3.269E-0l 
3.058E-OI 
2.860E-Ol 
2.676E-01 
2.503E-Ol 
2.34lE-OI 
2.190E-OI 
2.049E-01 
1.917E-OI 
1.793E-01 
1.677E-OI 
1.569E-Ol 
1.468E-Ol 
1.373E-Ol 
1.284E-OI 
1.201E-OI 
1.I24E-01 
1.051E-OI 
').834C 02 

9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.1 65E-02 
5.767E-02 
5.39.m-02 

5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.381E-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1,420E-02 
1.329E-02 
1.243E-02 

1.163E-02 
1.088E-02 
1.017E-02 
9.51SE-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
6.BIBE-03 
6.378E-03 
5.966E-03 
5.58IE-03 
S.221E-03 

4.884E-03 

~.569E-03 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.00 1 ~.O 10 ke V to E = 400-1000 ke V - Continued. 

E /1 h f.L cr(coh+inc) f.LK A 
keY elatom e/atom cm2/g cm2/g cm2/g nm 

2.901 I 26E+02 1.7oo16E+01 4.0136E-04 1.642 IE-OJ 1.0330E-OI 1.503E-03 4.274E-03 
3.10 1304E+02 1.7oo14E+OI 3.4732E-04 1.3293E-03 I.0064E-Ol 1.216E-OJ 3.998E-03 
3.3 1 5294E+02 1.7oo12E+OI 3.oo56E-04 1.0761E-OJ 9.8034E-02 9.846E-04 3.740E-03 
3.544049E+02 1.7oo11E+01 2.6009E-04 8.7107E-04 9.5479E-02 7.969E-04 3.498E-03 
3.788588E+02 1.7oo1OE+01 2.2508E-04 7.0514E-04 9.2976E-02 6.449E-04 3.273E-03 
4.05000 1 ~+02 1.70008E+OI 1.9477E-04 5.7082E-04 9.0525E-02 5.220E-04 3.061E-OJ 
4.329451 E+Q2 1.70007E+01 1.6855E-04 4.6209E-04 8.8126E-02 4.225E-04 2.864E-03 

"-. 
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Ar Z = 18 

.l,1"mic weight - 3.994800E+01 g/mol. nominal density p (glcm~) = 1.6600E-03 

.. ,d~arns/alOm) - fJ.(cm 2/g) x 6.63353E+01, £(eV) fJ.(cm 2/g) = h(e/atom) x 1.05338E+06 

• ~dges. Edge energies (keV): 

3.20290E+00 L 3.20000E-00 L II 
\1 '- I 2.53000E-02 M II 1.24000E-02 M III 
Rdativistit corrett!on estimate Ire\ (H81,Jf)CL) - -4.6l441::-01, -2.82001::-02 eratom 
\uclcar Thomson cOrrcction hrr - -4.4493E-03 elatom 

E 
keY 

\.069()(){)E-02 
1.l42761E-02 
1.215200E-02 
1.221612E-02 
1.233800E -02 
1.238760E-02 
1.246200E-02 

1.264800E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E-{}2 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E - 02 
2.380730E-02 
2.479400E-02 
2.5 I 7150E-02 
2.527 470E -02 
2.54500IE-02 
2.580600E - 02 
2.720606E-02 
2,';I08327E -02 

3.109002E-02 
3.323523E-02 
3.552846E-{}2 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.639671 E -02 
4.959809E -02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.0230~2\;-O::'; 

7.401695E-m 
7.91241IE-02 
8.458368E -02 
9.041995E-02 
9.66589-'E-02 
! .03-'284E - 01 
\'10-\.58IE-O\ 
1.180797E-01 
1.~62272E-01 

1.349368E - 0; 
1.-W2475E-OI 
j .54~005E-OI 

1.6484(J4E -0 I 
\.7621:..4£-01 
I.SS37n£-01 

ft 
c/atom 

- 2.55688E+00 
-4.00996E+00 
-7.07227E+00 
-7.64770E+00 
-9.53105E+00 
- 1. 1 9746E+OI 
- 1.00930E+OI 

-8.75530E+OO 
- 8.32095E+00 
-7.63879E+00 
- 4.68957E+00 
-1.84234E-OI 

4.52316E+00 
8.33043E+00 
1.07845E+0 1 
I. 1 9786E+0 1 
1.22589E+0 I 
1.199 16E+0 1 
1.1 6829E+0 1 
I .15494E+0 I 
US 101 E+OI 
1.14521E+01 
1.13281E+OI 
1.08349E+0 1 
1.0223\ E+O I 
9.66544E+00 
9. 1 7783E+00 
8.761 22E+00 
8.40482E+00 
8.11116E+00 
7.86667E+00 
7.66343E+00 
7.494 I 6E+00 
7.35244E+00 
7.23317£+00 
7.13172£+00 
7.04399E+00 
6.96644E I 00 

6.89605£+00 
6.83218E+00 
6.76853E+00 
6.70'*86E+00 
6.63892E+00 
6.568~4E+OO 

6...+897'*E+00 
6.39944E+()() 
6.29218E+00 
6.16102E+00 
5.996) 1 E+OO 
5.78428E+00 
5.50~43E+00 

5. 1 2~'w"E+OO 
4.589-49E+OO 

f2 
e/atorn 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.5247E+OO 

5.0555E+00 
6.4235E+00 
1.0449E+01 
1.4367E+01 
1.6500E+OI 
1.6433E+01 
1. 4663E+01 
1.2053E+OI 
9.3462E+00 
6.9752E+00 
5.0945E+00 
4. 1 883E+00 
3.8917E+00 
3.8 1 70E+00 
3.6993E+00 
3.4612E+00 
2.6975E+00 
1.9988E+00 
1.5200E+00 
1.1966E+00 
9.8222E-Ol 
8.4376E-01 
7.5813E-01 
7.091IE-01 
6.8529E-Ol 
6.7864£-01 
6.8408E-01 
6.9799£-01 
7.1754E-Ol 
7.4I00E-01 
7.6735\;0\ 

7.9601 E-Ol 
8.2669E-OI 
8.5920E-01 
8.9335E-01 
9.2887E-01 
9.6534E-01 
1.0020£+00 
1.0382£+00 
1.073IE+00 
1.1058£+00 
1.1354E+OO 
1.16iO£+OO 
I.I819E..-OO 
I. I 973E+00 
1.2069E+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
3.824QE+05 

4.2104E+05 
5.1814E+05 
7.8846E+05 
1.01 41 E+06 
1.0895E+06 
1.0 150E+06 
8.4723E+05 
6.5 1 47E+05 
4.7257E+05 
3.2992E+05 
2.254IE+05 
1.7794E+05 
1_6285E+05 
1.5908E+05 
1.531IE+05 
1.4128E+05 
1.0444E+05 
7.2397E+04 
5.1499E+04 
3.7927E+04 
2.9122E+04 
2.3402E+04 
1.9670E+04 
1.7210E+04 
1.5559E+04 
1.4413E+04 
1.3591E+04 
1.2972E+04 
1.2475E+04 
1.2051 E+04 
\.1674E~04 

1.1328E+04 
1.!006E+04 
1.0700E+04 
1.0407E+04 
1.01~3E+04 

9.841~E+O.' 

9.5558£+03 
9.2618E+03 
8.9551 E+03 
8.6324E+03 
8.2914E+03 
7.9 ~ 1 2E+O.' 
7.5524E+03 
7.157IE+0" 
6.7.1I1:-\E+0.1 

2.47300E-00 
1.24000E-02 

a(coh+inc) 
cm21g 

2.0878E-04 
2.7977E-04 
3.6463E-04 
3.7292E-04 
3.8904E-04 
3.9573E-04 
4.0.393E-04 

4.322IE-04 
4.9447E-04 
6.5222E-04 
8.5584E-04 
1.1 I 72E-03 
1.4510E-03 
1.8750E-03 
2.4105E-03 
3.0835E-OJ 
3.9247E-03 
4.9706E-03 
5.7254E-03 
6.0135F.-01 
6.1173E-03 
6.2643E-03 
6.5693£-03 
7.856IE-03 
9.8046E-03 
1.2177E-02 
1.5052E-02 
1.8516E-02 
2.267IE-02 
2.7627E-02 
3.3510E-02 
4.0458E-02 
4.8622E-02 
5.8168E-02 
6.9272E-02 
8.2124E-02 
9.6928E-02 
:.l.)S<)C 01 

1.-'324E-OI 
1.5519E-Ol 
1.7998E-OI 
2.0782E -- (J [ 

2 .. 'S96[-01 
2.7359E-O 1 
3.1193[-01 
~.5-115E--01 

4.0044E-Ol 
-'.5091 E-OJ 
5.0568E-01 
5.64ilIE-01 
6.2)\J4E-01 
6.9623E-01 
7.6842E-Oj 

L III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-rOO 

O.OOOE+OO 
O.OOOE+OO 
O.()(){)E+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

2.45200E-OI 

nm 

1.160E+02 
1.085E+02 
1.020E+02 
1.015E+02 
1.005E+02 
I.OOIE+02 
9.949E+Ol 

9.803E+OI 
9.494E+01 
8.88IE+01 
8.308E+OI 
7.772E+01 
7.270E+01 
6.801E+Ol 
6.362E+OI 
5.951E+01 
5.567£+01 
5.208E+OI 
5.00IE+OI 
4.925E+Ol 
4.905E+OI 
4.872E+01 
4.804E+01 
4.557E+OI 
4.263E+0[ 
3.988E+01 
3.73IE+01 
3.490E+0\ 
3.264E+01 
3.054E+OI 
2.857E+OI 
2.672E+OI 
2.500E+01 
2.338E+Oi 
2.187E+01 
2.046E+01 
1.9J-4E+OI 
\.79\\;-\ 0\ 

1.675E+OI 
1.567E+01 
1.466£+01 
!.n 1 E+O ~ 

1.28-'E+01 
1.200E+0 I 
1.122E+Ol 
1.050E+01 
9.822E+OO 
9.188E+OO 
8.595E+00 
H.040E+OO 
7521E+00 
7.036E+OO 
(;j82E+OO 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E:: 400-1000 keY - Continued. 

E 
keY 

2.0I3709E-OI 
2.152655E -0 I 
2.301188E-01 
2.402960E-01 
2.423540E-Ol 
2.439740E-OI 
t.449548E-01 
2.459970E-':Q) 

2.460635E-\)1 
2.464260E - 0 I 
2.470527E-01 
2.485365E -0 I 
2.501040E-Ol 
2.522460E -0 I 
2.62970SE-OI 
2.Sl115SE-OI 
3.005l28E-01 
3.136000E-Ol 
3.1 84000E-OI 
3.196800E-O\ 
3.212482E-OI 

3.216000E-Ol 
3.264000E-OI 
3.434143E-Ol 
3.671099E-Ol 
3.924405E-OI 
4.195189E-Ol 
4.484657E-Ol 
4.794098E-OI 
5.12489IE-OI 
5,478508E-OI 
5.856525E-OI 
6.260625E-01 
6.692609E-OI 
7.154399E-Ol 
7.648052E-OI 
8.17576SE-OI 
8.739896E-OI 
9.342948E-01 
9.987612E-OI 
1.067676E+00 
1.141345E+00 
1.220098E I 00 

1.304285E+00 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.70.'\ 269E+00 
1.820795E+(Y) 
1.946~JOE+OO 

:::.0807 JJE+OO 
2.22~.;04E+(X) 

2.37778IE+OO 
2.541848E+l)Q 
2.71 7235E+00 
J.9().17J.1[O .. (\O 

3. I 05150E-rOO 
3.1 38842E+00 
3.1 86885E+OO 
.1. I 99697E·HXl 
-'.2 1891 ~E+UO 
~.:::66958E+C() 

3.319-i()6E+C<J 
3.548-145E+(~J 

~.79:':::8il,E+l)(.\ 

i1 
e/atom 

3.79424E+OO 
2.49575E+OO 

-1.I326IE-01 
-4.75294E+00 
-7.01 I 47E+00 
-1.03826E+O I 
- 1.63309E+O 1 
-1.31494E+Ol 

- L29562E+Ol 
-1.2301OE+Ol 
- I.29419E+OI 
-8.061 78E+00 
- 5.23505E+00 
- 2.8893 3E+OO 

2.70864E+00 
6.72406E+00 
8.8701IE+OO 
9.52780E+00 
9.27500E+00 
8.65940E+00 
9.36235E+OO 

9.49472E+00 
1.04119E+Ol 
1.I9186E+O 1 
1.32280E+O I 
1.42235E+0 1 
1.501 47E+OI 
1.56524E+Ol 
1.61677E+0 1 
1.65820E+OI 
1.69113E+Ol 
1.71691E+OI 
1.73665E+01 
1.75131E+OI 
1.76172E+OI 
1.76890E+01 
1.77293E+01 
1.77465E+OI 
1.77 457E+0 1 
I. 77336E+0I 
1.77035E+01 
1.76519E+OI 
1.7SSS2EIOl 

1.75176E+01 
[.74390E+01 
1.73539E+01 
\.7264IE+OI 
1.7 1 699E+0 1 
I. 70705E+0 I 
1.69641 E+O 1 
1.68476E+01 
i.67157E+01 
1.65595E+O 1 
1.63623E+Ol 
1.60891 E+O 1 
I. 564J1)E ... O I 

lA5379E+OI 
,4090IE+0; 
: .25541 E+OI 
1.07060E+0 I 
1.2577ilE+O I 
I .-\2753E+0! 
1.50.'\33E+0 l 
1.64395E+OI 
1.710\ \ E+O\ 

12 
e/atom 

1.2104E+00 
1.2079E+00 
1.1996E+00 
1.1754E+00 
1.1692E+00 
I. 1 643E+OO 
1.1613E+OO 
1.1814EtOl 

1.1809E+O\ 
1.1787E+OI 
I. 1 748E+01 
1.6906E+OI 
1.6766E+OI 
1.6579E+01 
1.5693E+0l 
1.4375E+01 
1.3 I 94E+01 
1.2497E+OI 
1.2259E+OI 
1.2 \ 96E+() \ 
1.3497E .. OI 

1.3480E+Ol 
1.3257E+OI 
1.2521E+OI 
1.1611E+OI 
1.0750E+01 
9.931IE+00 
9. 1532E+00 
8.4 I 54E+00 
7.7 I 67E+00 
7.0589E+00 
6.4422E+00 
5.8666E+00 
5.3316E+00 
4.8365E+00 
4.380IE+00 
3.9608E+00 
3.5767E+00 
3.2260E+00 
2.9066E+00 
2.5899E+00 
2.3089E+00 
2.0S99E+OO 

I.S372E+00 
1.6349E+00 
1.4562E+00 
1.2982E+00 
1.1585£+00 
1.03~8E+00 

9.2523E-Ol 
8.2805E-01 
7.-\180E-01 
6.6517E-OI 
5.9704E-OI 
5.3641 E-O) 
.i Sl]J.OF-OI 

4.298IE-01 
.!.2124E-OI 
4.0949E-OI 
4.064"+E-01 
.t.0-l45E+O(t 
3.95~7E+-l'O 

3.8605E+r~J 

'.47l:i5E+OO 
:'.'1 275E+C\) 
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6.3316E+03 
5.9107E+03 
5.4912E+03 
5.1 527E+03 
S.0819E+03 
5.0269E+03 
4.9939E+03 
5.0586E+04 

S.OSSSE+04 
5.0384E+04 
5.oo89E+04 
7.1651E+04 
7.0615E+04 
6.9233E+04 
6.2860E+04 
5.3864E+04 
4.6247E+04 
4.1 978E+04 
4.0555E+04 
4.0 188E+04-
4.4257E ... 04 

4.41 54E+04 
4.2784E+04 
3.8405E+04 
3,3317E+04 
2.8854E+04 
2.4936E+04 
2.1499E+04 
].849IE+04 
1.5861E+04 
1.3572E+04 
1.1587£+04 
9.8707E+03 
8.39 I 7E+03 
7.121IE+03 
6.0328E+03 
5.103IE+03 
4.3109E+03 
3.6372E+03 
3.0656£+03 
2.5552E+03 
2.1309E+03 
).778S£+03 

1.4838E+03 
1.2352E+03 
1.0291E+03 
8.5828E+02 
7. I 6"+7E+02 
5.9867E+02 
5.0072E+02 
4. I 920E+02 
3.5130£+02 
2.9468E+02 
2"+742E+02 
2.0795£+02 
1.7";'Q.!F ... m 
1,458 1 E+02 
I.4D7E+-02 
i .3535E+O~ 

1 .. :\381 E+02 
1.;:::3('E+03 
1.275: E+03 
1.2251 E.,.03 
1.0~~6E+-03 

S.6?..t~E+02 

u(coh+inc) 
cm2jg 

8.4479E-OI 
9.2515E-01 
1.0093E+00 
1.0657E+00 
1.0770E+OO, 
[.0858E+00 
1.0912E+00 
1.0969EfOO 

1.0972E+00 
1.0992E+00 
1.I026E+00 
I.II06E+OO 
1.1 191E+00 
1.1306E+00 
I. 1 875E+00 
1.2809E+OO 
1.3765E+00 
1.4385E+00 
1.4607E+00 
\.4666£+00 
1.473BE .. (}() 

1.4754E+00 
1.4972E+00 
\.5722E+00 
1.6712E+00 
1.7700E+oo 
1.8681E+00 
1.9646E+00 
2.0590E+00 
2. I 505E+00 
2.2385E+OO 
2.322IE+00 
2.4009E+00 
2,474 1 E+OO 
2.5412E+OO 
2.6018E+OO 
2.6552E+OO 
2.7012E+00 
2.7394E+00 
2.7695E+OO 
2.7914E+00 
2.8050E+00 
2.SI02E+OO 

2.8072E+00 
2.79C-{)E+00 
2.7769E+00 
2.750IE+00 
2.7159E+00 
2.6749E+00 
2.6273E+OO 
2.5737E+00 
2.51.f6E+OO 
2.4505E+00 
2':;&:20E+OO 
2J098E+OO 
~ ")U1F ... flO 

2.1561 E+OO 
2. \ J,:;2E+OO 
2. I 250E+00 
2. 1 202E+00 
:.: 130E+00 
~.095\E-4-00 

2.0758E+OG 
1.99-1CE+01) 
\ .'1\ 12E+Of) 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+DO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE .. OO 

O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOllE+UQ 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
0.000£+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
0.000£+00 
0.000£+00 
O.OIJOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
OOOOF+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
I. I 92E+03' 
J .1 49E+03 
1.105E+03 
9.330E+02 
7 .'~60E+OJ. 

nm 

6. 1 57E+00 
5.760E+00 
5.388E+OO 
5. I 6OE+OO 
S.1l6E+OO 
5.082E+00 
5.062E+00 
5.04DEfOO 

5.039E+OO 
5.03IE+OO 
5.019E+00 
4.989E+00 
4.957E+00 
4.9ISE+00 
4.7ISE+00 
4.410E+00 
4. I 26E+00 
3.954E+00 
3.894E+OO 
3.81%E+00 
3.859E .. OO 

3.855E+00 
3. 799E+00 
3.61OE+00 
3.377E+00 
3. 1 59E+00 
2.955E+OO 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E+OO 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.62IE+00 
1.516E+00 
1.419E+OO 
U27E+IJ<J 

1.24IE+00 
J.161E+00 
1.086E+00 
\ .OI6E .. OO 

9.506E-OI 
8.892E-OI 
8.318E-01 
7.78IE-OI 
7.279E-01 
6.809E-01 
6.370E-01 
5.959E-01 
5.574E-OI 
5.214E-0\ 
4.878E-Ol 
4.563E-OI 
4.268E-OI 
3.993E-01 
3.,;}SOE-O\ 
3.890E-OI 
.l875E-OI 
3.852E-OI 
.1.79SE-OI 
3.7:l5E-01 
3.494£-01 
3.2695-01 
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T48lL I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = O.OOI-D.OIO keY 10 E = 4()(),...1000 keY - Continued. 

£ 
/.:eV 

- 4.055024E+00 

4.334821 E+OO 
4.633924E+OO 
4,953664E+OO 
5 .2~467E+OO 
5.660855£+00' 
6.05 I 453E+00 
6. 469004E+00 
6.9 1 536SE+OO 
7.392525E+00 
7.902609E+00 
8.447890£+00 
9.030794E+00 
9.6539 I 9E+00 
1.032004E+OI 
!.I03212E+OI 
1.1 79334E+OI 
1.260708E+O I 
1.347697E+OI 
I. 440688E+0I 
1.540095E+0 I 
1.646362E+0 I 
1.75996IE+01 
1.881398£+0 I 
2.011215E+OI 
2. 1 49988E+0 1 
2.298338E+OI 
2.456923E+0 I 
2.626450E+0 I 
2.807676E+0 1 
3.001405E+Ol 
3.208502E+0 I 
3.429889E+0 1 
3.666551 E+OI 
3.919543E+OI 
4.1 89992E+0 1 
4.479101 E+O 1 
4.7881 59E+0 1 
5.1 I 8542E+OI 
5.47172IE+OI 
5.849270E+Ol 
6.252870E+0 I 
6.6843 1 8E+0 I 
7.1 45536E+Ol 
7 .638578E+0 1 
8 . 1 65640E+0 I 
8.729069E+01 
9.331374E+OI 
9.975239E+Ol 
1.066353E+02 
1.139931 E+02 
1.218587£+02 
1.302669E+02 
1.392553E+02 
1.488640E+02 
1.591356E+02 
1.701 1 59E+02 
1.818539E+02 
1 .944D 18E+02 
~ .0781 56E+02 
2.22 I 548E+02 
2.374835E+02 
2.538699E+02 
2.71.\869E+02 
2.901126E+02 

fl 
e/atom 

1.75109E+OI 
1.77899E+OI 
1.79817E+0 1 
1.81 I 62E+o I 
1.821 08E+0 1 
1.82767E+OI 
1.83220E+O I 
1.83939E+O I 
1.84089E+O 1 
1.84120E+OI 
1 .84075E+0 I 
1.83978E+O 1 
1.83906E+0 I 
1. 83744E+O1 
1.83552E+0 1 
1.83348E+0 I 
1.83139E+O 1 
1.82932E+OI 
1.82732E+0 1 
1.82541E+OI 
1.82350E+0 I 
1.821 65E+01 
1.81987E+0 1 
1.81819E+OI 
1.8 I 662E+0 1 
1.81516E+OI 
1.81 380E+OI 
1.81255E+OI 
1.81 I 4OE+0 I 
1.81 044E+0 I 
I. 80947 E+O1 
1.80856E+01 
1.80773E+01 
I. 80696E+0 1 
1.80627E+Ol 
1.80563E+0 1 
1.80506E+01 
1.80454E+0 1 
1.80407E+0 I 
1.80365E+0 1 
1.80326E+OI 
1.80292E+0 I 
1.80261E+01 
1.80234E+0 I 
1.80209E+0 I 
1.80 I 86E+0 1 
1.80166E+OI 
l.80t48E+OI 
1.80132E+01 
1.80117E+Ol 
1.801 04E+0 1 
1.80093E+01 
1.80083E+01 
1.80073E+OI 
1.80065E+0 I 
1.80058E+0 I 
1.80051 E+O I 
1.80045E+0 I 
1.80040E+0 I 
1 .80036E+0 I 
1.80032E+0 I 
1.80028E+0 I 
1.80025E+OI 
1.80022E+01 
i,80019E+01 

fz 
elalom 

2.8093E+00 
2.5178E+00 
2.2529E+00 
2.01 48E+oo 
1.80 15E+00 
1.6105E+00 
1.4394E+00 
1.2843E+00 
1.1 397E+00 
1.01 14E+00 
8.9769E-01 
7.9678E-01 
7.0619E-Ol 
6.2255E-0I 
5.4885E-OI 
4.8390E-01 
4.2666E-01 
3.7619E-01 
3.317IE-01 
2.9142E-01 
2.5528E-01 
2.2364E-01 
1.9592E-01 
1.7165E-01 
1.5039E-01 
1.3176E-01 
1.1545E-01 
1.0116E-01 
8.8636E-02 
7.7197E-02 
6.7103E-02 
5.8330E-02 
5.0704E-02 
4.4077E-02 
3.8316E-02 
3.3309E-02 
2.8957E-02 
2.5173E-02 
2.1885E-02 
1.9026E-02 
1.654IE-02 
1.4380E-02 
1.2502E-02 
1.0833E-02 
9.3726E-03 
8.1074E-03 
7.0102E-03 
6.0615E-03 
5.2412E-03 
4.5320E-03 
3.9187E-03 
3.3885E-03 
2.93OOE-03 
2.5336E-03 
2.1909E-03 
1.8945E-03 
1.6382E-03 
1.4166E-03 
1.2250E -03 
1.0593E-03 
9.I600E-04 
7.9211E-04 
6.8497E-04 
5.9233E-04 
5.1222E-04 

7.2977E+02 
6.1183E+02 
5.1214E+02 
4.2845E+02 
3.5836E+02 
2.9968E+02 
2.5055E+02 
2.09 1 2E+02 
1.7360E+02 
1.4412E+02 
1.l966E+02 
9.9352E+01 
8.237IE+01 
6.7929E+01 
5.6022E+OI 
4.6204E+01 
3.8109E+01 
3. 1 432E+01 
2.5927E+01 
2.1307E+Ol 
1.746IE+01 
1.4309E+OI 
1.1726E+OI 
9.6104E+00 
7.8765E+OO 
6.4556E+00 
5.2912E+00 
4.3369E+00 
3.5549E+00 
2.8963E+00 
2.3550E+00 
1.9 1 50E+00 
1.5572E+00 
1.2663E+00 
1.0297E+00 
8.3740E-OI 
6.8099E-01 
5.5380E-01 
4.5038E-OI 
3.6627E-01 
2.9787E-OI 
2.4225E-01 
1.9702E-OI 
1.5970E-01 
1.2925E-OI 
1.0459E-01 
8.4595E-02 
6.8425E-02 
5.5347E-02 
4.4768E-02 
3.6212E-02 
2.9291E-02 
2.3693E-02 
1.9165E-02 
1.5503E-02 
1.254DE - 02 
1.0144E-02 
8.2055E -03 
6.6376E-03 
5.3693E-03 
·+.343'<E-03 
3.5 LQE-03 
2.842IE-03 
2.299IE-0.' 
1.8598E--03 

cr(coh+inc) 
cm2/g 

1.8279E+00 
1.7447E+00 
1.66 I 9E+00 
1.5799E+00 
1.4993E+OO 
1.4202E+00 
1.3431E+OO 
1.2682E+00 
1.1956E+OO 
1.1257E+00 
1.0585E+00 
9.9414E-01 
9.3278E-01 
8.7443E-01 
8.19IlE-01 
7.6684E-OI 
7.1759E-01 
6.713IE-OI 
6.2794E-OI 
5.874IE-01 
5.4962E-OI 
5.1447E-01 
4.8185E-01 
4.5163E-01 
4.2371E-01 
3.9795E-01 
3.7422E-Ol 
3.5240E-01 
3.3236E-OI 
3.[397E-01 
2.9712E-OI 
2.8168E-01 
2.6755E-Ol 
2.5461E-Ol 
2.4276E-01 
2.319IE-OI 
2.2196E-OI 

2.1282E-OI 
2.0443E-01 
1.9669E-01 
1.8956E-Ol 
1.8296E-0[ 
1.7683E-01 
1.7113E-Ol 
1.6580E-Ol 
1.6081E-OI 
1.5611E-OI 
1.5\68E-O\ 
1.4748E-0 I 
i o4348E-01 
1.3966E-OI 
1.3600E-01 
1.3248E-01 
1.2909E-01 
1.2581E-OI 
1.226:1E-OI 
1.1954E-OI 
1.1653E-01 
1.1360E-Ol 
1.I073E-0) 
1.0793E-01 
1.05 i9E-01 
:.025IE-01 
9.9887E-02 
9.7315E-02 

6.614E+02 
5.552E+02 
4.65 1 E+02 
3.895E+02 
3.261E+02 
2.729E+02 
2.283E+02 
1.908E+02 
1.585E+02 
1.316E+02 
1.093E+o2 
9.082E+01 
7.533E+01 
6.217E+01 
5.13IE+01 
4.235E+Ol 
3.495E+OI 
2.885E+01 
2.38IE+01 
1.957E+01 
1.604E+OI 
1.3 1 4E+0 1 
1.077E+Ol 
8.824E+00 
7.230E+00 
5.925E+00 
4.855E+00 
3.978E+00 
3.260E+00 
2.656E+00 
2.I60E+00 
1.756E+00 
1.428E+00 
1.161E+00 
9.445E-OI 
7.68IE-OI 
6.246E-Ol 

5.080E-Ol 
4.13IE-OI 
3.359E-OI 
2.732E-01 
2.22IE-01 
1.807E-01 
1.464E-OI 
1.184E-OI 
9.577E-02 
7.746E-02 
6.266E-02 
5.068E-02 
4.IOOE-02 
3.316E-02 
2.682E-02 
2.170E-02 
1.755E-02 
1.420E-02 
1.148E-02 
9.288E-03 
7.512E-03 
6.077E-03 
4.915E-03 
3.976E-03 
3.216E-03 
2.601 E-03 
2. ;04E-03 

1.702E-03 

nm 

3.058E-Ol 
2.860E-01 
2.676E-01 
2.503E-01 
2.34IE-Ol 
2.190E-OI 
2.049E-OI 
1.917E-Ol 
1.793E-01 
1.677E-OI 
1.569E-OI 
1.468E-Ol 
1.373E-OI 
1.284E-01 
1.201E-OI 
1.1 24E-Ol 
1.051E-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416£-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
6.818E-03 
6.378E-03 
5.966E-03 
5.58IE-03 
5.22IE-03 
4.884E-03 
4.569E-03 
4.274E-03 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001--0.010 keY to E = 400-1000 keY - Continued. 

E fl h f.L a(coh+inc) f.LK >. 
keY e/atom eiatom cm2Jg cm2/g cm1Jg nm 

3. I 01304E+02 1.800 17E+0 I 4.429SE-04 I.S045E-03 9.4794E-02 l.377E-03 3.998E-03 
3.3 I 5294E+02 1.8001 SE+O I 3.830SE-04 1.2171E-03 9.2325E-02 1.114E-03 3.740E-03 
3.544049E+02 1.80013E+01 3.3125E-04 9.8455E-04 8.9906E-02 9.007E-04 3.498E-03 
3.788588E+02 1.80012E+Ol 2.8645E-04 7.9646E-04 8.7537E-02 7.285E-04 3.273E-03 

, 4.05000 1 E+02 1.800 1 OE+O I 2.4772E-04 6.4430E-04 8.5218E-02 5.893E-04 3.06IE-03 
4.3294518+02 1.80009E+O 1 2.1422E-04 5.212IE-04 8.2948E-02 4.767E-04 2.864E-03 

" " 

J. Phys. Chem. Ref. Data, Vol. 24, No.1, 1995 
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Z=18 
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K z= 19 

~:Llmic weight - 3.909830E+OI g/rool. nominal density p (glcro3
) - 8.6000E-01 

~haMsiatom) - j.L(cm2/g) X 6.49243E+OI. E(eV) j.L(cm2/g) - h(elatom) x 1.07627E+06 

• ("dges. Edge energies (ke V): 

3.60740E+OO L 3.77I00E-OO L II 
\{ 3.39000E-02 M II 1.78000E-02 M III 
Rdativist1c,correct(on estimate frel (H82.3/5CL) - -5.2204E-02. -3.1800E-02 e/atom 
,,'uclear Thomson co'rr~ction fm- - -5.065IE-03 elatom 

E 
keY 

1.069000E-02 
1.142761E-02 
J.221612E-02 
l.305903E-02 

t.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.744400E-02 
1.77II00E-02 
1.778220E-02 
1.788900E-02 
1.81 5600E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E - 02 
3.109002E-02 
3.323523E-02 
3.373050E-02 
3.386610E-02 
3.406950E-02 
3.457800E-02 
3.552846E-02 
3.797993E-02 
4060054E -02 

4.3401 98E-02 
4.63967IE-02 
4.959809E-02 
5.302035E -02 
5.667876E-02 
6.058959E -02 
6,477028E -02 
6.923942E-02 
7.401695E-02 

7.91241IE-02 
8,458368E-02 
9.041995E-02 
9.665893E-02 
1.03J284E-01 
1.10458IE-01 
1.180797E-Ol 
1.262272E-Ol 
U49368E-Ol 
1.442475E-Ol 
1.542005E-OI 
1.648404E - 0 1 
1.762144E-OI 
1.883732E-01 

fl 
elatom 

1.0363 J E+OO 
6.6745IE-OJ 
1.82018E-OI 

-4.81008E-OI 

1.43652E+OO 
-2.9341IE+OO 
-5.66247E+OO 

12R4<}()F",,0I 

-2.01638E+OI 
-3.64057E+01 
-5.75750E+01 
- 3.27660E+0 I 
- 1.09873E+O I 
-7.9676IE+OO 

I .05085E+O I 
I.36677E+01 
1.37200E+O J 
1.30032E+0 1 
1 .21 580E+0 1 
1 .1 3733E+O I 
1.06944E+01 
1.01175E+OI 
9.6100IE+OO 
9.48312E+OO 
9.42106E+OO 
9.41 824E+OO 
9.35849E+OO 
9.22330E+OO 
8.91334E+OO 
8.65576E+OO 

8.44571 E+OO 
8.27664E+OO 
8. 1 4269E+OO 
8.03876E+OO 
7.96076E+00 
7.90418E+00 
7.86604E+00 
7.84348E+OO 
n0414E+OO 
7.8356IE+00 
7.84534E+OO 
7.86087E+OO 
7.87971 E+OO 
7.89855E+OO 
7.9 1 598E+00 
7.92812E+00 
7.9JI38E+OO 
7.92155E+OO 
7.89362E+00 
7.841 27E+oo 
7.75650E+OO 
7.S2874E+OO 
7. 44.1:'2E+('j) 

h 
e/atom 

O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+OO 
U.UUOO.E+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.()(IIJ()E""OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.2470E+OJ 
3.8222E+01 
3.7125E+Ol 
2.3098E+01 
1.4677E+OI 
9.7862E+OO 
6. 8296E+OO 
4.9747E+00 
3.7714E+OO 
2.9673E+OO 
2.416IE+00 
2.0302E+OO 
1.9611E+OO 
1.9433E+00 
1.9890E+OO 
1.9326E+00 
1.8414E+OO 
1.6722E+OO 
1.5627E'I'OO 

1.4956E+OO 
1.4595E+OO 
1.4460E+oo 
1.4489P+OO 
1.4635E+OO 
1.486IE+OO 
1.5 1 42E+00 
1.5456E+OO 
1.5786E+OO 
1.61 12E+OO 
1.6420E+OO 
1.6700E+OO 
1.6941E+00 
1.7 1 37E+OO 
1.7279E+OO 
1.7363E+OO 
1.7384E+OO 
1.7340E+00 
1.72:29E+00 
1.7050E+OO 
1.6805E+00 
1.6500E+00 
1.6139E+00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.5551E+06 
2.2658E+06 
2.1917E+06 
1.2756E+06 
7.5824E+05 
4.7294E+05 
3.0875E+05 
2.1038E+05 
1.4920E+05 
1.098IE+05 
8.3640E+04 
6.5743E+04 
6.2575E+04 
6.1757E+04 
6.2832E+04 
6.0 1 55E+04 
5.5782E+04 
4.7388E+04 
4. I 425E+04 
3.7087E+04 
3.3856E+04 
3. I 378E+04 
2.9412E+04 

2. 7790E+04 
2.6399E+04 
2.516IE+04 
2.4026E+04 
2.2955E+04 
2.1916E+04 
2.0893E+04 
1.9878E+04 
1.8864E+04 
1.7850E+04 
1.6836E+04 
1.5826E+04 
1.4823E+04 
1.383IE+04 
1.2855E+04 
1.19OOE+04 
1.0972E+04 
1.0078E+04 
9.221 2E+0.~ 

2.96300E-OO 
1.78000E-02 

(J'(coh+inc) 
cm2/e 

1.2556E-04 
1.7071E-04 
2.3082E-04 
3.I040E-04 
4.1514E-04 
5.5224E-04 
7.3068E-04 
9.6163E-04 

1.0542E-03 
1.1209E-03 
1.l392E-03 
1.1 670E-03 
1.2384E-03 
1.2589E-03 
1.6394E-03 
2. 1 237E-03 
2.7369E-03 
3.5089E-03 
4.4757E-03 
5.6799E-03 
7.1717E-03 
9.0099E-03 
1.1263E-02 
1.1 826E-02 
1.1983E-02 
1.2221E-02 
1.2828E-02 
1.40IOE-02 
1.7341E-02 
2.1359E-02 
2.6ISIE-02 
3.1938E-02 
3.8774E-02 
-1.6850E02 

5.6343E-02 
6.7442E-02 
8.0353E-02 
9.5295E-02 
1.1250E-01 
1.3221E-01 
1.5467E-01 
1.8014E:"'01 
2.0888E-01 
2.41 J3E-OI 
2.7715E-01 
3.1718E-Ol 
3.6142E-01 
4.IOO9E-Ol 
4.6334E-Ol 
5.213IE-01 
5.8410E-01 
6.5175E-01 
7.2427E-OI 

L III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE'I'OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

2.93600E-O 1 

1.160E+02 
I.085E+02 
1.015E+02 
9.494E+OI 
8.88IE+01 
8.308E+01 
7.772E+Ol 
7.Z/u.E+Ul 

7. 1 08E+Ol 
7.000E+01 
6.972E+01 
6.93IE+01 
6.829E+01 
6.80IE+01 
6.362E+01 
5.95IE+Ol 
5.567E+01 
5.208E+OI 
4.872E+01 
4.557E+Ol 
4.263E+Ol 
3.988E+01 
3.73IE+01 
3.676E+Ol 
3.661E+Ol 
3.639E+Ol 
3.586E+OI 
3.490E+Ol 
3.264E+01 
3.054E+OI 
2.857E+OI 
2.672E+01 
2.500E+OI 
2.338E+OI 
2.IS7E+OI 
2.046E+01 
1.914E+Ol 
1791F""OI 
1.675E+Ol 
1.567E+OI 
1.466E+01 
1.371E+01 
1.283E+Ol 
1.200E+01 
1.1 22E+0 1 
1.050E+01 
9.822E+OO 
9.188E+00 
8.595E+00 
8.040E+OO 
7.52IE+OO 
7.036E+OO 
6.S82E+OO 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

2.013709E-01 

2.152655E-01 
2.301IS8E-OI 

2.459970E-OI 

2.62970SE-01 

Z..811158~-0I 
2 .S772S0E ~ 1 

2.90374OE-OI 

2.921320E-01 

2.933064E-OI 
2.948185E-0I 
2.9506BOE-O 1 

2.960037E-OI 

2.977815E-OI 

2.994720E-OI 
1 OOSl?~F-()1 

3.022260E-OI 

3.212482E-OI 

3.434143E-OI 

3.671099E-Ol 
3.695580E-OI 

3.752145E-0I 

3.767229E-OI 

3.789855E-OI 

3.846420E-OI 

3.924405E-OI 

4.195189E-OI 

4.484657E-OI 
4.79409SE-OI 

5.12489IE-OI 
5.478508E-OI 

5.856525E-OI 
6.260625E-OI 

6.692609E-OI 

7.154399E-OI 
7.648052E-01 

8.175768E-OI 

8.739896E-01 

9.342948E-OI 

9.987612E-01 

1.067676E+00 
1.14114SE+OO 

1.22009SE+00 

1 .. ~O~285E+OO 

I.J94281 E+OO 

1'-+90486E+00 
1.593329E+OO 

1.703269E+OO 
1.820795E+0{) 
1.946 .. UOE+OO 
:.Oil07 3.)E+OO 

:.~~·.f.1,O-+E+()O 

~ ... n7781 E+OO 
::.541 84;;)E+00 

27 1 ;~.'5E+O(\ 
2.)O .. f;:4E+O() 
-;.1 Wi 150E+C{) 

.;.-; 1 9406E+C'O 

.'.5.'5:5~E+OO 

.. '.54S-W~E+no 

.'.589;6.'E+00 

.'/-(j.'7».<E+O() 

.'h25·p7E+OO 

.'.': 7')5-18E+(.":) 

'.;'J3:~~E+OO 

fl 
eiatom 

7.17851 E+OO 

6.799S0E+OO 

6. 24684E+OO 

5. 39894E+OO 

3.955 1 8E+OO 
7.05984E-OI 

-2. I 3949E+OO 

- 4.36755E+OO 

-7.174OIE+OO 

-1.2462IE+OI 
-9.07883E+OO 
-B.77353E+OO 

-9.35450E+00 

-5 . .1 3667E+00 

-2.87 1 98E+00 
lOOOlSF+OO 

-6.40194E-Ol 

5.59255E+00 

8.59570E+00 

1.0 1 429E+0 I 
1.0 I 830E+0 1 

9.89081 E+OO 
9.19868E+00 

1.0 I 360E+0 1 

1.11597E+OI 

1.19388E+0 1 

1.36474E+OI 

1.48494E+OI 

1.57726E+0 I 
1.64983E+0 I 
1.70723E+OI 

1.75257E+0 1 

1.78814E+0 1 
1.81571E+01 

1.83667E+0 I 

1.85218E+OI 

1.86322E+01 

i .87063 E+O I 

J.87539E+OI 

1.87769E+OI 

1.87770E+0 1 
1 R7'ic)?F+OI 

1.87275E+OI 

1.86758E+01 

1.861 1 4E+0 1 

1.85398E+0; 
1.8-+623E+0 1 

1.83778E+0 1 

1.82883E+01 

1.8194OE+01 
1.S0940E+0 1 

1.79866E+OI 

1.78682E+01 
1.77332E+0 1 

1.75716E+01 

1.73645E+OI 
1.70762E+0 1 

I .65660E+0 1 

1.51657E+0 1 

1.49494E+O 1 
1 .. ,t)420E+O 1 

I. 1 8067E+Ol 

1..<6705E+01 

i .53599E+01 

i ,(,5531 E+C I 

fz 
eiatom 

1.5729E+00 
1.5275E+00 

1.4787E+00 

1.4270E+00 

1.3732E+00 

1.3181E+00 

1.2987E+00 

1.2910E+00 

1.2859E+00 

1.2826E+00 
1.0759E+OI 
I.OnOE+Ol 
1.0716E+OI 

1.5353E+OI 

1.5268E+OI 
I 52 I fiF+O 1 

1.5131E+OI 

1.4247E+OI 

1.3306E+OI 

1.2353E+OI 
1.2259E+OI 

1.2044E+OI 

1.1988E+OI 

1.3446E+OI 

J.3233E+01 

1.2947E+OI 

1.2012E+OI 

1.11 JOE+OI 
1.0243E+Ol 

9.41 82E+00 
8.6374E+00 

7.9026E+00 
7.2147E+00 

6.5728E+00 

5.9766E+00 

5.4252E+00 

4.9 1 70E+00 

4.4499E+00 

4.0218E+00 

3.6304E+00 
3.2670E+00 
2.9368E+00 

2.6275E+00 

2.3429E+00 

2.0908E+00 

1.8674E+00 
1.664IE+00 

1,4833E+00 

1.:'233E+00 

1.1817E+00 
1.05(,3C+00 

9,4505E-01 

8.4636E-OI 

7.5870E-OI 

6.8077E-OI 

6,1143E-Ol 

5 . .wo7E-01 

4.7995E-Ol 

4.~67.<E-01 

4.2379E-OI 

4 I -I86E-Ol 

4.1178E-01 

4.0255E+00 

."1. '1 276 E+OO 
J,7:'42E+(KI 
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8.4066E+03 

7.6373E+03 

6.9 I 58E+03 

6.2432E+03 

5.6202E+03 

5.0463E+03 

4.8577E+03 

4.7850E+03 

4.7376E+03 

4.7063E+03 

3.9275E+04 
3.9210E+D4 

3.8965E+04 

5.5490E+04 

5. 4870E+04 
5.4494E+04 
5.3882E+04 

4.7733E+04 

4.1700E+04 

3.6216E+04 
3.5702E+04 

3.4548E+04 

3.4248E+04 

3.8 I 86E+04 

3.7028E+04 

3.5506E+04 

3.08 [7E+04 

2.6662E+04 

2.2996E+04 
1.9779E+04 
1.6968E+04 
[.4523E+04 

1.2403E+04 

1.0570E+04 
8.9909E+03 

7.6347E+03 

6.4728E+03 
5.4798E+03 

4.6329E+03 

3.9121E+03 

3.2933E+03 

2.7694E+03 
2.3 I 78E+03 

1.9333E+03 

1.61 39E+03 

1.3485E+03 
1.1 24IE+03 

9.3726E+02 

7.8221 E+02 

6.5343E+02 
5.46~6r:T02 

4.5728E+02 

3.8309E+02 

3.2125E+02 

2.6965E+02 

2.2655E+02 

1.8858E+02 

1.5562E+02 

1.299! E+02 

1.2854E+02 
1.2.woE+02 

1.2298E+02 

:.1950E+m 

!.1-188£+03 
; .05,:)5E+OJ 

<r(coh+inc) 

cm2/g 

8.0159E-OI 

8.836IE-OI 

9.7013E-OI 

1.0609E+00 

1.1 557E+00 

1.2540E+OO 

1.2890E+00 

1.3029E+00 

1.3121E+00 

1.3182E+00 
1.3261 E+ClO 
1.3274E't'OO 

1.3322E+00 

1.34 1 4E+00 

1.350 1 E+OO 
1.3555E+00 
1.3642E+00 

[.4596E+00 

1.5657E+00 

1.6733E+00 
1.684IE+00 

[.7087E+00 

1.7 [52E+00 

1.7250E+00 

1.7490E+00 

1.7817E+00 

1.890IE+00 

1.9978E+00 
2.104IE+00 
2.208IE+00 

2.309 1 E+OO 
2.4062E+00 

2.4988E+00 
2.586IE+00 
2.6673E+00 

2.7419E+00 

2.8092E+00 
2.8688E+OO 

2.920 1 E+OO 

2.9628E+00 

2.9966E+00 

3.0213E+00 
3.0368E+00 

3.043IE+00 

3.0402E+00 

3.0282E+00 
3.0075E+00 

2.9783E+00 

2.9409E+00 

2.8958E+OO 
2.84~6EI 00 

2.7847E+00 

2.7198E+00 

2.6493E+00 

2.574IE+00 

2.4946E+00 

2.4116E+00 

2.3258E+00 

2.2426E+OO 

2.2376E+OO 

::'.2223£+00 
2.2169E+00 

2.2089E+00 

2. 1 890E+OO 

2. 1 479E+OO 

O.oooE+OO 

O.oooE+oo 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+oo 

O.oooE+OO 

O.oooE+OO 

O.oooE+oo 
O.OOOE't'OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+oo 

O.oooE+OO 
O.oooE+OO 

O.oooE+oo 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 

O.OOOE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.OOOE+OO 

O.oooE+OO 
O.oooE+oo 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 

O.OOOE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 
O'()OOE+OO 

O.oooE+OO 

O.oooE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 

O'()OOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

1.074E+03 

1.03JE+OJ 

9.5'\~E+02 

nm 

6. 1 57E+00 

5.760E+OO 

5.388E+00 

5.04OE+00 

4.7 I 5E+00 
4.4[OE+00 

4.309E+00 

4.270E+oo 

4.244E+00 

4.227E+00 

4.205E+00 
4.202E.,.OO 

4. I 89E+00 

4. 1 64E+00 

4. 1 4OE+00 

4. I 26E+00 
4. [02E+00 

3.859E+00 

3.6 I OE+OO 

3.377E+00 
3.355E+00 

3.304E+00 

3.29IE+00 

3.27IE+00 

3.223E+00 

3. 1 59E+00 

2.955E+00 
2.765E+00 

2.586E+00 
2.4 1 9E+00 
2.263E+00 
2.117E+00 
1.980E+00 

1.853E+00 
1.733E+00 

1.621E+00 

1.5 I 6E+00 

1.419E+OO 

1.327E+00 

1.24IE+00 

1.161E+00 
1.086E+00 
1.0 I 6E+00 

9.506E-OI 

8.892E-OI 

8.318E-01 
1:i1S11::.-UI 

7.279E-Ol 

6.809E-01 

6.370E-OI 
5.9591;-01 

5.574E-01 

5.214E-OJ 

4.878E-OI 

4.563E-Ol 

4.268E-OI 

J.993E-OI 
3,735E-OI 

3.507E-OI 

3.494E-01 

3.454E-01 

3.440E-OI 

3.420E-0 I 

3.370E-O 1 

3.269E-OI 
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r,eU I: Fonn factors, attenuation and scattering cross-sections, Z ~ 1-92, from E = 0.001-0.010 keY to E = ~1000 keY - Continued. 

= E 
keY 

- 4.055024E+00 
.U3482 1 E+OO 

4.633924E+OO 
4.953664E+00 
5.295467E+OO 
5.6608S5E+OO 
6.05 I 453E+OO "',,-. 
6.469004E+OO 
6.9 I 5365E+OO 
7.392525E+00 
7.902609E+00 
8. 447890E+00 
9.030794E+00 
9.653919E+00 
I.032004E+0 I 
:.IU3212E+OI 
1.1 79334E+01 

1.260708E+O I 
1.347697E+OI 
1.4A068SE.Ol 

1.540095E+Ol 
1.646362E+0 1 
J.75996 I E+O I 
1.881398E+0 I 
2.011215E+OI 
2. I 49988E+O I 
2.298338E+0 I 
2.456923E+OI 
2.626450E+0 I 
2.807676E+01 
3.00 1405E+O I 
3.208502E+OI 
3.429889E+0 1 
3.666551 E+O I 
3.919543E+01 
4.1 89992E+0 I 
4.47910 I E+O I 
4.788159E+OI 
5.1 1 8542E+0 1 
5.47172IE+Ol 
5.849270E+0 1 
6.2S2870E-t-0 1 

6.6843 1 8E+0 1 
7 .145536E+0 1 
7 .638578E+0 1 
8. 1 65640E+0 I 
8.729069E+0\ 
9.:D1374E+01 
9.975239E+01 
1.066353E+02 
1.lj<)<)jlE+02 

1.218587E+02 
1.302669E+02 
1.392553E+02 

1.488640E+02 
I .591 356E+02 
1.70 I 159E+02 
1.818539E+02 
1.944018E+02 
2.078 I 56E+02 
2.221548E+01 
2.374835E+02 
2.538699E+02 
2.713869E+02 
2.901 I 26E+02 

II 
eJatom 

1.76584E+01 
1.82298E+OI 
1.85966E+OI 
1.885 I 2E+O I 
1.90266E+OI 
1.91 497E+OI 
1.92357E+OI 
1.92949E+O I 
1.93348E+OI 
1.94018E+01 
1.941 34E+OI 
1.941 55E+0I 
t.94122E+0 1 
1.94018E+OI 
1.93862E+0 I 
I.lJ3677E+Ol 
1.93476E+OI 
1.93268E+01 
1.93059E+01 
1.928S5E+Ol 

1.92659E+01 
1.92470E+01 
1.92283E+01 
1.92 102E+0 1 
1.91929E+O I 
1.9 I 767E+0 I 
1.91616E+OI 
1.9 1 476E+01 
1.91350E+01 
1.91233E+O 1 
1.91119E+OI 
1.91014E+01 
1.90917E+01 
1.90827E+01 
1.90746E+01 
1.90671 E+O 1 
1.90603E+OI 
1.90542E+0 1 
1.90486E+O 1 
1.90436E+0 1 
1.9039IE+01 
1.90350E-t-0 1 

1.90313E+Ol 
1.90280E+OI 
1.90251 E+O 1 
1.90224E+01 
1.90200E+0 1 
!.90178E+01 
1.90 159E+0 1 
1.90142E+OI 
1.901 26E+01 
1.90112E+OI 
1.90100E+01 
1.90089E+0 1 
1.90079E+01 
1.90070E+0 1 
1.90062 E+O I 
1.90055E+0 I 
1.90()49E+0 I 
1.9004-4E+0 I 
1.90039E+01 
I .90034E+0 I 
1.90030E+0: 
j .90027E+01 
.. 9(X)24E+OI 

h 
e/atom 

3.354IE+00 
3.0 1 67E+00 

2.7 I 44E+OO 
2.4328E+00 
2. I 770E+00 
1.9467E+OO 
1.7396E+OO 
1.5542E+OO 
1.3883E+OO 
1.2373E+OO 
1.0989E+OO 
9.7605E-01 
8.6567E-OI 
7.6367E-OI 
6.7372E-OI 
5.944IE-01 
5.2447E-Ol 
4.6278E-01 
4.0837E-OI 
3.6038E-01 

3.1804E-01 
2.7920E-OI 
2.4474E-OI 
2.1455E-01 
1.8808E-01 
1.6489E-01 
1.4456E-01 
1.2674E-01 
1.1112E-01 
9.6820E-02 
8.4188E-02 
7.3206E-02 
6.3658E-02 
5.5356E-02 
4.8138E-02 
4.1862E-02 
3.6404E-02 
3.1659E-02 
2.7533E-02 
2.3945E-02 
2.0825E-02 
1.8111E-02 

1.5752E-02 
1.3700E-02 
1.1915E-02 
I01~r;F-m 

8.9613E-03 
7.769IE-03 
6.7356E-03 
5.S397E-03 
5.0629E-03 
4.3895E-03 
3.8057E-03 
3.2996E-03 
2.8608E-0:1 
2.4804E-03 
2.150SE-03 
1.8646E-OJ 
1.6166E-OJ 
1.-+D17E-OJ 
1.::I5.:1E~OJ 

1.05J7E-OJ 
9.IJ66E-04 
7.9219E-04 
6.8688E -04 

8.9025E+02 
7.4900E+02 
6.3045E+02 
5.2856E+02 
4.4246E+02 
3.70 1 2E+02 
3.0940E+02 
2.5857E+02 
2. I 607E+02 
1.8013E+02 
IAQMF.o) 

1.2435E+02 
I.0317E+02 
8.5 1 37E+O I 
7.0262E+OI 
5.7990E+Ol 
4.7864E+OI 
3.9508E+01 
3.2613E+OI 
2.6922J:-t-O 1 

2.2226E+Ol 
1.8252E+OI 
1.4967E+01 
1.2273E+OI 
1.0065E+OI 
8.2542E+OO 
6. 7694E+OO 
5.5520E+OO 
4.5536E+00 
3.7114E+00 
3.0189E+OO 
2.4556E+OO 
1.9975E+OO 
1.6249E+OO 
1.32ISE+OO 
1.0753E+00 
8.7475E-OI 
7.1163E-Ol 
5.7893E-OI 
4.7099E-01 
3.8317E-OI 
J.1114.E-OI 

2.5362E-01 
2.0635E-OI 
1.678SE-01 
1.3624E-OI 

1.1049E-Ol 
8.9608E-02 
7.2673E-02 
5.8940E-02 
4.7S02E-02 
3.8769E-02 
.~.1443E-02 

2.5S02E-02 
2.0683E-02. 
1.6775E-02 
1.3606E-02 
I.IOJ5E-02 
8.9503E-03 
7.259~E-0:1 

5)\879E-O.1, 
4.7756E-0.~ 

.1.:'\7.1,4E-O.' 
3.1417E-03 
2.54~2E-03 

rr(coh+inc) 
cml/g 

2.057IE+OO 
1.%59E+OO 
1.8747E+OO 
1.7841E+OO 
1.6946E+OO 
1.6065E+OO 
1.5202E+OO 
1.436IE+OO 
1.3545E+OO 
1.2756E+OO 
1.1996E~OO 

I. I 266E+OO 
I.0569E+OO 
9.9047E-OI 
9.2736E-01 
8.6762E-OI 
8.112SE-Ol 
7.5820E-OI 
7.0842E-OI 
G.Gl8SE-O] 

6.1839E-OI 
5.7794E-01 
5.4037E-OI 
5.0557E-01 
4.7340E-01 
4.4372E-01 
4.1640E-OI 
3.9128E-01 
3.6823E-01 
3.471IE-01 
3.2778E-01 
3.IOIIE-01 
2.9396E-01 
2.7922E-01 
2.6576E-01 
2.5347E-01 
2.4224E-OI 
2.3198E-01 
2.2259E-01 
2.1398E-01 
2.0607E-01 
1.9880E-01 
1.920SE-Ol 
1.8586E-OI 
UlOO9E-OI 
1.7nOEOI 
1.696SE-01 
1.649IE-OI 
1.6043E--OI 
1.5618E-OI 
1.5213E-01 
1.482SE-01 
14-453E-01 
1.409SE-01 
1.3747E-01 
1.3410E-01 
1 .. 'OS2E-01 
1.2762E-01 
1.2448E--Oi 
i.214IE-01 
1.1839E-01 
1.IS4.1,E-OI 
I: 251 E-OI 
I.0964E-OI 
1.0(,)\ I E-OI 

8.023E+02 
6.762E+02 

5.70IE+02 
4.785E+02 
4.009E+02 
3.356E+02 
2.808E+02 
2.348E+02 
1.963E+02 
1.638E+02 
1.362E+02 

1.1 32E+02 

9.396E+OI 
7.76IE+OI 
6.410E+OI 
5.295E+01 
4.373E+OI 
3.612E+OI 
2.984E+01 
2.464E+Ol 
2.036E+OI 
1.672E+01 
1.37IE+OI 
1.124E+OI 
9.213E+OO 
7.554E+OO 
6.193E+OO 
5.078E+OO 
4. 1 63E+00 
3.393E+00 
2.760E+OO 
2.245E+OO 
1.827E+00 
1.486E+00 
1.209E+00 
9.833E-OI 
7.999E-01 
6.507E-01 
5.293E-01 
4.306E-Ol 
3.503E-01 
2.849E-01 
2.318E-01 
1.885E-OI 
1.534E-Ol 
1.244C 01 

1.009E-01 
8.186E-02 
6.640E-02 
5.385E-02 
-U68E-02 
3.543E-02 
2.873E-02 
2.33IE-02 
1.890E-02 
1.533E-02 
1.244E-02 
i .009E-02 
8.18IE-OJ 
6.63SE-OJ 
5.382E-OJ 
4.365E-OJ 
J.540E-O.' 
2.S72E-()3 
2.J29E-()3 

nm 

3.058E-OI 
2.860E-01 

2.676E-Ol 
2.503E-01 
2.34IE-OI 
2.190E-01 
2.049E-01 
1.917E-01 
1.793E-01 
1.677E-01 
1.569E-01 

1.468E-Ol 
1.373E-Ol 
1.284E-01 

1.201E-OI 
1.124E-01 
I.OSIE-OI 
9.834E-02 
9.200E-02 
8.606E-U2 

8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.7.15E-02 
1.623E-02 
LJISE~02 

1.420E-02 
:.329E-02 
1.243E-'02 
1.1 (-\'E-()i 

1.088E-02 
1.017E-02 
9.518E-03 
8.903E-OJ 
S.329E-G.'\ 
7.79IE-03 

7.288E-O.' 
6.81 SE--O'; 
6.378E-03 
5.966E-IB 
5.581 E-03 
5.22!E-03 
4.884E - OJ 
4.569E-Cl,< 
4.274E-03 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E::: 400-1000 keY - Continued. 

E fl h IL cr(coh+inc) ILK h 
keY elatom elatom cm2/g cm2/g cm2/g nm 

3. 101 304E+02 1.9002IE+OI 5.9557E-04 2.0668E-03 l.0402E-Oi 1.889E-03 3.998E-03 
3.3 1 5294E+02 1.900 19E+O1 5.1 640E-04 1.6764E-03 l.Oi27E-OI 1.532E-03 3.740E-03 
3.544049E+02 1.90017E+OI 4.4775E-04 1.3597E-03 9.8556E-02 1.243E-03 3.498E-03 
3.788588E+02 1.9001 SE+O 1 3.8823E-04 1.1029E-03 9.S886E-U2 1.0mSb-03 .LU3b-03 
4.05000 1 E+02 1.9001 3E+O 1 3.3663E-04 8.9458E-04 9.3255E-02 8.176E-04 3.06lE-03 
4.329451 E+02 1.900llE+OI 2.9188E-04 7.2560E-04 9.0665E-02 6.631E-04 2.864E-03 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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Z=19 
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ca Z= 20 

l.1,'mic weight .. 4.008000E+OI g/mol. nominal density p (glcmJ) - I.SS00E+OO 

.. ,(barns/atom) .. p.(cm2/g) x 6.6554SE+Ol. £(eV) p.(cm2/g) - h(elatom) x 1.04991E+06 

- edges. Edge energies (keV): 

4.0381OE+OO L 4.37800E-OO L II 
\\ 4.37000E-02 M II 2.54000E-02 M III 
ReJativislie correction estimate irel (H82,3ISCL) - -5.8720E-02. -3.6000E-02 e/atom 
Suc\ear Thomson cO~ction tNT" -5.474SE-03 elatom 

E 
keY 

1.069000E-02 
1.142761E-02 
1.221612E-02 
IJ05903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.22706313 02 

2.380130E-02 
2.489200E-02 
2.527300E-02 
2.537460E-02 
2.54500IE-02 
2.552700E-02 
2.590800E-02 
2.720606E-02 
2.908327E-02 
3. 1 09002E-02 
3.323523E -02 
3.5S2846E-02 
3.797993E-02 
4.060054E -02 
4.282600E - 02 
4.3401 98E-02 
4.3481 SOE -02 
4.365630E - 02 
4.391850E - 02 
4,457400E-02 
4.63967IE-02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6,477028E -02 
6.923942E-02 
7.401695E-02 
7.9!241IE-02 
8,458368E - 02 
9.041995E-02 
9.665893E-02 
I033284E-OI 
1.104581E-01 
l.IS0797E-01 
1.262272E-Ol 
1.3..J.9368E-01 
1 A42475E -0 1 
1.542005E-O I 
1.648404E - 0 I 

1.762 \ 44E -01 

tl 
e/atom 

6.74674E+00 
6.71135E+00 
6.66883E+OO 
6.6 [724E-H)() 
6.55391 E+OO 
6.47500E+00 
6.37476E+OO 
6.24417E+OO 
6.06801E+OO 
5.81829E+OO 
5.43633E+00 
4.77106C"t-OO 

3.241 62E+OO 
-3.74657E-0l 
- 6.20519E+00 
-1.41462E+Ol 
-9.70039E+00 
- 4.187 44E+OO 

4.30351 E+OO 
1.0244IE+01 
1.06666E+0 1 
9.98904E+00 
9.39459E+00 
8.94477E+00 
8.59656E+00 
8.30210E+00 
8.04432E+OO 
7.92888E+00 
7.90165E+00 
7.77713E+00 
7.86952E+00 
7.92308E+00 
7.90007E+00 
7.81742E+00 
7.74364E+00 
7.68645E+00 
7.64749E+00 
7.62780E+00 
7.62852E+00 
7.65082E+00 
7.7007SE+00 
7.76858E+00 
7.85896E+00 
7.97064E+00 
8.10171 E+oo 
8.24823E+00 
8 . ..J.029 1 E+oo 
8.55822E+00 
S.70566E+00 
8.84003E+00 
8.95323E+00 
9.03840E+OO 

9.08864E+00 

h 
elatom 

O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.000013 ... 00 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.6608E+01 
1.6030E+01 
1.347IE+OI 
7.5878E+00 
3.5839E+00 
1.9921E+00 
1.2880E+00 
9.4430E-01 
7.6777E-OI 
6.7898E-01 
6.4639E-OI 
6.4220E-Ol 
6.4174E-Ol 
6.408IE-01 
8.5980E-01 
8.646IE-Ol 
8.8583E-Ol 
9.4439E-01 
1.0243E+OO 
1.1216E+OO 
1.2338E+00 
1.3587E+00 
1.4940E+00 
1.6367E+OO 
l.7833E+00 
1.9298E+00 
2.0717E+00 
2.2042E+00 
2.3229E+00 
2,4206E+00 
2,4932E+OO 
2.S393E+OO 
2.5589E+OO 
2.5530E+OO 
2.5241E+OO 
2.4748E+OO 

2.4086E+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOI3TOO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
6.85 1 6E+05 
6.5929E+05 
5.4589E+05 
2.9282E+05 
1.2938E+05 
6.7275E+04 
4.0688E+04 
2.7905E+04 
2. 1 224E+04 
1.7558E+04 
1.5847E+04 
1.S535E+04 
I.S495E+04 
1.541IE+04 
2.0554E+04 
2.036SE+04 
2.oo45E+04 
1.999IE+04 
2.0284E+04 
2.0776E+04 
2.t379E+04 
2.2024E+04 
2.2654E+04 
2.3216E+04 
2.3663E+04 
2.3954E+04 
2.4055E+04 
2.3942E+04 
2.3603£+04 
2.300SE+04 
2.2168£+04 
2.112IE+04 
1.9910E+04 
1.8582E+04 
1.7/86E+04 
1.5763E+04 
1.4351 E+04 

3.50000E-OO 
2.54000E-02 

a(coh+inc) 
cm'!g 

1.1 540E-04 
1.5728E-04 
2.1 319E-04 
2.8739E-04 
3.853IE-04 
5.1 380E-04 
6.81 45E-04 
8.9899E-04 
1.1197E-03 
1.5399E-03 
1.999SE-03 
2.582813 OJ 

3.3190E-03 
3.9129E-03 
4.1 366E-03 
4. I 976E-03 
4.2432E-03 
4.2902E-03 
4.5273E-03 
5.397IE-03 
6.8300E-03 
8.5998E-03 
1.0774E-02 
1.343IE-02 
1.6661E-02 
2.0566E-02 
2,4253E-02 
2.5263E-02 
2.5405E-02 
2.5717E-02 
2.6189E-02 
2.7389E-02 
3.0884E-02 
3.7573E-02 
4.5494E-02 
5.4825E-02 
6.5760E-02 
7.8508E-02 
9.3295E-02 
1.1036E-01 
1.2995E-OI 
1.5232E-OI 
1.7775E-OI 
2.0650E-01 
2.3884E-Ol 
2.7504E-01 
3.1534E-01 
3.5999E-01 
4.0920E-Ol 
4.6317E-01 
5.2206E-Ol 
5.8597E-OI 

6.5498E-Ol 

L III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.O<XH3 ... 00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OJ)()()E+()O 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOIJC+OO 

O.OOOE+OO 

3.46400E-Ol 

},. 

nm 

1.160E+02 
1.085E+02 
1.01SE+02 
9.494E+Ol 
8.88IE+OI 
8.308E+01 
7.772E+OI 
7.270E+01 
6.801 E+O 1 
6.362E+OI 
5.951E+0l 
5.567E'f'OI 

5.208E+OI 
4.98lE+Ol 
4.906E+OI 
4.886E+0\ 
4.872E+OI 
4.857E+OI 
4.786E+OI 
4.557E+OI 
4.263£+01 
3.988E+OI 
3.731E+OI 
3.490£+01 
1.2rl4E+OI 
3.054E+Ol 
2.895E+01 
2.857E+Ol 
2.8SIE+OI 
2.840E+01 
2.823E+Ol 
2.782E+01 
2.672E+01 
2.500E+OI 
2.338E+01 
2.187E+OI 
2.046E+0\ 
:.914E+01 
1.791E+Ol 
1.675E+01 
1.567E+01 
1.466E+Ol 
1.J71E+OI 
1.283E+01 
1.200E+01 
1.122E+01 
I.050E+01 
9.822E+00 
9.188E+00 
8.595E+00 
8.040E+OO 
7.:5Z1E+OO 
7.036E+OO 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E =400-1000 keY - Continued. 

E 
keY 

1.883732E-01 
2.013709E-01 
2.152655E -0 I 

2.301188E-01 
2.459970E -0 I 
2.629708E-OI 

, 2.81 1 I5$E-01 

3.005128~01 
3.212482E-OI 
3.394720E-OI 
3.430000E-OI 
3."31H3E-Ol 

3.446680E-01 

3.460536E-OI 

3.482500E-0I 

3.496500E-01 
3.517500E-01 

3.533280E-01 
3.570000E-01 

3.671099E-OI 
J.92440jE-OI 

4.195189E-01 
4.290440E-01 
4.3561IOE-01 
4.373622E-OI 
4.399890E-01 

4.465560E-OI 

4'484657E-01 
4.794098E - 0 I 
5.12489IE-0I 
5.478508E-01 
5.856525E-0I 
6.260625E - 0 I 
6.692609E-01 
7.154399E-OI 
7.648052E-01 

8.175768E-OI 

8.739896E-OI 
9.342948E-01 
9.987612E-01 

1.067676E+00 
1.141345E+00 
1.220098E+00 
1.304285E+00 

1.394281 E+OO 
1.490486E+00 
1.5933Z9E+OO 

1.703269E+00 

1.820795E+00 
: .946430E+00 
]080733E+00 

2.224304E+00 
2.377781 E+oo 

2.541848E+00 

2.717235E+00 
2.904724E+00 
~.1 05150E+00 
3.319406E+00 
3.548445E+00 
3.793288£+00 

.1.9573.18E+00 
4.017909E+00 
4.03 4062 E+OO 
4.055024E+00 
4.058290E+(x) 

fl 
e/atom 

9.09648E+00 
9.05296E+OO 
8.94650E+oo 

8.76054E+00 
8.46935E+OO 
8.02921E+OO 
7.35724E+00 
6.26827E+00 

4.20000E+OO 
-6.01802E-01 
- 3.23076E+OO 
-3.69910E+OO 

- 5.61786E+OO 

-1.09196E+OI 

-6.84427E+00 

-7.47210E+00 
- 3.361 24E+00 

- 1.51 093E+OO 
1.07948E+00 

4.79675E+OO 
8.98 ( JjE+OO 

1.1 0578E+0 I 
I. 1 3462E+O I 
1.1 0638E+0 I 
1.03698E+0 1 
1.13 I 58E+0 1 

1.23521 E+O 1 
1.25462E+0 1 
1.45209E+O I 
1.581 08E+0 1 
1.67789E+0 1 

1.75280E+Ol 
1.81133E+OI 
1.85712E+OI 
1.89290E+0 I 

1.92085E+0 1 
1.94180E+01 
I. 95708E+0 1 
1.96784E+01 
1.97509E+01 
1.98007E+01 
1.98129E+OI 
1.98020E+0 1 

1.97743E+01 

1.97367E+01 
1.96846E+01 
I.96197E+Ol 

1.95480E+01 
1.9472IE+OI 
1.93889E+OI 
19300 I E+()I 

1.92061£+01 
1.91059£+01 

1.89976E+0 1 

1.88776E+0 1 
1.8740IE+01 
1.85764£+01 
1.83498E+OI 
1.8oo80E+01 
1.73592E+01 

1.62338E+01 
! .47223E+01 
1.28987E+01 
).45470E+01 

1.47569E+0 1 

h 
elatom 

2.3287E+00 
2.2384E+00 
2. I 408E+00 
2.0387E+00 
1.9345E+00 
1.830 1 E+OO 
1.7271E+00 
1.6267E+00 

1.5296E+00 
1.4524E+00 
1.4382E+00 
1. 1366E+OO 

1.4316E+00 
1.4262E+00 

1.1 OOOE+O 1 

1.0949E+01 
1.5626E+01 

1.5545E+01 

1.5358E+OI 
1.4866E+01 
I.J749E+OI 

1.2683E+OI 
1.2334E+01 
1.2102E+OI 
1.204IE+OI 
1.3502E+01 
1.3275E+01 
1.32 IOE+O I 
1.2219E+01 
1.1265E+OI 
1.0357E+01 

9.5000E+00 
8.6947E+00 
7.9426E+00 
7.2440E+00 

6.593IE+00 
5.9873E+00 
5.4288E+00 
4.9 I 66E+OO 
4. 4486E+00 
4.0045E+00 
3.6007E+00 
3.2354E+00 

2.9062E+00 

2.6095E+00 

2.3292E+00 
2.081IE+OO 

1.8618E+00 
1.6627E+00 
1.4833E+00 
1 1?4"iF+OO 

I.l839E+00 
1.0591 E+OO 
9.4843E-01 

8.5013E-OI 
7.6275E-01 
6.7803E-01 
5.9753E-01 
5.2709E-01 
4.6540E-01 

4.3026E-Ol 
4.1835E-01 
4.1526E-01 
4.01 27E+Cx) 

4.oo68E+00 
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1.2979E+04 
1.1 670E+04 
1.044IE+04 

9.3014E+03 
8.2563E+03 
7.3067E+03 
6.4504E+03 
5.6831E+03 

4.9991E+03 
4.4918E+03 
4.4023E+03 
1.39 I 9E+03 

4.3609E+03 

4.3269E+03 

3.3163E+04 
3.2876E+04 
4.6641E+04 

4.619IE+04 
4.5 1 67E+04 

4.2515E+04 
3.6782E+04 

3. I 740E+04 
3.0 I 83E+04 
2.9167E+04 
2.8904E+04 
3.2219E+04 
3.1211E+04 
3.0926E+04 
2.6761E+04 
2.3078E+04 
1.9849E+04 
1.703 1 E+04 
1.4581E+04 
1.2460E+04 
1.063IE+04 
9.0509E+03 
7.6887E+03 

6.5215E+03 
5.5250E+03 
4.6764E+03 
3.9379E+03 
3.3 1 22E+03 
2.784IE+03 

2.3394E+03 

1.9649E+03 
1.6407E+03 
1.3713E+03 

I. 1 476E+03 

9.5876E+02 
8.00IIE+02 
fifiR14F+m 

5.5880E+02 
4.6765E+02 

3.9175E+02 

3.2848E+02 
2.7569E+02 
2.2925E+02 
1.8900E+02 
1.5596E+02 
1.2881E+02 

1.1415E+02 
1.0932E+02 
1.0808£+02 
1.0390E+03 
1.0366E+03 

cr(coh+inc) 

cm2/g 

7.291IE-01 
8.0833E-01 
8.9254E-OI 
9.8158E-01 

1.0752E+00 
1.1732E+OO 
1.2750E+OO 
1.3804E+00 

1.4888E+OO 
1.5802E+OO 
1.5975E+OO 
1.5995E+OO 

1.6056E+OO 

1.6124E+OO 
1.6230E+OO 

1.6297E+00 
1.6398E+OO 

1.6474E+00 

1.6648E+00 

1.7121E+00 
1.8257E+OO 

1.9397E+OO 
1.9781E+OO 
2.0039E+00 
2.0108E+00 
2.0209E+00 
2.046IE+00 
2.0533E+OO 
2. 1 657E+OO 
2.2761E+00 
2.3836E+00 
2.4874E+00 
2.5867E+00 
2.6807E+00 
2.7687E+00 

2.8499E+00 
2.9237E+00 

2.9896E+00 
3.0470E+00 
3.0954E+00 
3. I 346E+00 
3. 1 644E+00 
3. 1 844E+00 

3. 1 948E+00 

3.1955E+00 
3. I 866E+00 
3.1683E+OO 

3.1410E+00 
3.1049E+00 
3.0606E+00 
1.00R5F+OO 
2.9492E+00 
2.8832E+00 

2.8112E+00 

2.7339E+00 
2.6519E+00 

2.5660E+00 
2.4767E+00 
2.3848E+00 
2.2909E+00 

2.2306E+00 
2.2089E+00 
2.203IE+00 
2.i957E+00 
2. 1 945E+00 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+oo 

O.OOOE+oo 
O.OOOE+OO 

O.OOOE+oo 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 

O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 

O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O'OOOE+OO 
O.OOOE+OO 

O'OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE1-00 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
9.325E+02 
9.303£+02 

nm 

6.582E+OO 
6.1 57E+00 
5.760E+00 

5.388E+OO 
5.040E+OO 
4.715E+OO 
4.4IOE+00 
4. I 26E+OO 

3.859E+OO 
3.652E+00 
3.615E+00 
3.610E+OO 

3.597E+00 

3.583E+00 
3.560E+OO 

3.546E+00 
3.525E+OO 

3.509E+00 

3.473E+00 
3.377E+OO 
3. 159E+OO 

2.955E+00 
2.890E+00 
2.846E+OO 
2.835E+00 
2.818E+00 
2.776E+00 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.1 17E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.62IE+00 

1.516E+00 
1.419E+00 
1.327E+00 
1.241E+00 
1. 161E+00 
1.086E+00 
1.016E+00 
9.506E-OI 

8.892E-01 
8.318E-01 
7.781E-Ol 

7.279E-01 
6.809E-01 
6.370E-OI 

5.959E-Ol 
5.574E-Ol 
5.214E-Ol 
4.878E-01 

4.563E-01 
4.268E-Ol 

3.993E-01 
3.735E-Ol 
3.494E-Ol 
3.269E-Ol 

3.133E-01 
3.086E-01 
3.073E-01 
3.058E-Ol 
3.055E-01 
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T~BLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = O.OOI:;:(WIO keY to E =, 4<JO.-1000 keY - Continued. 

E 
keY 

4.1 
4.334lS2I E+OO 

4.633924E+00 

4.953664E+OO 
5.295467E+00 
5.660RC;5FoI-()() 

6.051453E+00,,,-
6.469004E+OO 
6.9 1 5365E+OO 
7.392525E+00 
7.W2609E+OO 
8.447890E+00 
9.030794E+OO 

9.653919E+00 
1.032004E+O 1 
1.103212E+OI 
1.179334E+OI 
1.260708E+0 I 
1.347697E+0 1 
1.440688E+0 1 
1.540095E+0 1 
1.646362E+0 1 
1.759961E+01 
1.88IJ98DTOl 

2.011215E+OI 
2. 1 49988E+0 1 
2.298338E+0 1 
2.456923E+OI 
2.626450E+0 1 
2.807676E+0 1 
3.001405E+OI 

3.208502E+0 1 
3.429889E-t-O 1 

3.666551 E+O 1 
3.919543E+OI 
4. I 89992E+0 1 
4.479101 E+O I 
4.788159E+01 
5.1 I 8542E+0 I 

5.471721 E+OI 
5 .849270E+0 1 
6.252870E+0 1 
6.6843 I 8E+0 I 
7. I 45536E+0 I 
7 .638578E+0 1 
8. I 65640E+0 I 
8.729069E+OI 
9.331 374E+OI 
9.975239E+OI 
1.066353E+02 
I.D9931E+02 
1.218587E+02 

1.302669E+02 

1.392553E+02 
\ A88G40C ... 02 

1.591356E+02 

1.701159E+02 

1.818539E+02 

I. 9440 18E+02 
~.078156E+02 

~.221548E+02 

2.:l,7.~835E+0l 

2.538699£+02 

2.713869£+02 
~.901126E+02 

II 
e/atom 

1.80:590E+01 

1.88984E+Ol 
1.93754E+Ol 

1.96982E+0 I 
1 C)Q??7F+01 

2.00785E+01 
2.0 1 876E+O 1 
2.02632E+O I 
2.03145E+O I 
2.03488E+Ol 

2.04090E+0 1 
2.04237E+O 1 
2.042 IOE+O 1 
2.04108E+O 1 
2.03960E+0 I 
2.03780E+Ol 
2.03582E+Ol 
2.03376E+0 1 
2.03166E+O 1 
2.02959E+O 1 
2.02759E+OI 
2.02569E+O 1 
2.0238413'1"01 

2.02201 E+O 1 

2.02026E+O 1 
2.0 1860E+0 I 
2.0 1706E+0 I 
2.0 1 564E+0 1 
2.0 1 430E+0 1 
2.01302E+OI 

2.01182E+01 
Z.Ol071E+Ol 

2.00969E+OI 
2.00875E+0 1 
2.00789E+OI 
2.0071IE+OI 
2.00639E+Ol 
2.00575E+0 I 

2.00516E+OI 

2.00463E+OI 
2.0041 5E+0 1 
2.00372E+0 I 
2.00333E+0 1 
2.00298E+Ol 
2.(x)267E+0 1 

2.00239E+0 I 
2.00213£+01 

2.00190E+OI 
2.00 170E+0 I 
2.0015IE+OI 

2.00 1 35E+O 1 
2,00120E+01 

2.00 107E+0 I 
2.000951:'1"0 J 

2.00084E+O I 
2.00075E+0 1 

2.00067E+Ol 
2,00059£+01 
2.00053E+0 1 
2.00047E+0 I 
2.00041 E+Ol 

2.00037E+0 1 
2.00033E+0 1 
2.00029E+OI 

fz 
e/atom 

3.5G40E+OO 

3.l991E+OO 
2.8820E+00 

2.5972E+00 
'~'6~F-4-()() 

2.0813E+00 
1.8605E+00 
1.6616E+00 
1.4837E+00 
1.3249E+00 
I. 1 797E+00 
1.047 1 E+OO 
9.2433E-OI 
8.1604E-01 
7.2049E-01 
6.3616E-OI 
5.6174E-Ol 
4.9605E-OI 
4.3807E-OI 
3.8688E-01 
3.4169E-01 
3.0162E-OI 
2.645813 01 

2.3209E-01 

2.0359E-01 
1.7860E-OI 

1.5668E-OI 
L3745E-01 
1.1986E-Ol 
1.0431E-01 

9.0778E-02 
7.900.5E-OZ 

6.8760E-02 
5.9846E-02 
5.2088E-02 
4.5337E-02 
3.946IE-02 

3.4348E-02 
2.9897E-02 

2.6024E-02 
2.2653E-02 
1.9719E-02 
1.7165E-02 
1.4942E-02 
1.2994E-02 
1.1274E-02 
9.7822E-03 

8.4877E-03 
7 . .1645E-0.1 
6.3900E-03 

5.5445E-03 

4.8\09E-03 

4.1744E-03 
3.62221: OJ 

3.1430E-03 

2.7273E-0.1 

2.3665E-03 
2.0535E-03 
1.7819E-03 
1.5463E-03 
1.3418E-03 

1.1643E-03 
1.0104E-03 
8.7675E-04 

8.6321E+02 

7.2483E+02 

6.1083E+02 
5.1 493E+02 
41J46F-4-02 
3.611OE+02 
3.0 1 95E+02 
2.5228E+02 
2.I072E+02 
1.7602E+02 
1.466IE+02 
1.2173E+02 
1.0052E+02 
8.3020E+OI 
6.8568E+OI 
5.6635E+OI 
4.6781 E+O 1 
3. 8644E+O1 
3. 1 924E+Ol 
2.6374E+OI 

2. 1790E+OI 
1.7993E+OI 
1.476513'1"01 

1.2116E+OI 

9.94 1 9E+00 
8. 1585E+00 

6.6953E+00 
5.4947E+00 
4.4820E+00 

3.6488E+00 
2.9705E+00 
Z.41 84E-t-OO 

1.9689E+00 
[.603 [E+OO 

[.3052E+OO 

1.0627E+00 
8.6527E-0[ 

7.0454E-OI 
5.7367E-Ol 

4.6712E-Ol 
3.8037E-OI 
3.0973E-01 
2.522IE-OI 
2.0538E-OI 
1.6708E-01 
1.3561E-OI 
1.1006E-Ol 
8.9334E-02 
7.2509E-02 
5.8853E-02 

4.7770E-02 

3.8774E-02 

3.1473E-02 
2.55471: 02 

2.0736E-02 

1.6832E-02 

1.3663E-02 

I.I090E-02 
9.0025E-0-' 
7.3076E-03 
5.9319E-03 

4.S152E-0-' 
3.9087E-03 

-'.1729E-03 

<1(coh+inc) 

cm2/g 

2.0998E+OO 

2.0037E+00 

1.9080E+00 
1.8 1 33E+oo 
I. 7 J c)9F.-t-OO 
1.6283E+OO 
1.5388E+OO 
1.4519E+00 
1.3676E+OO 
1.2864E+00 
1.2083E+00 
1. 1335E+OO 

1.0622E+00 
9.9438E-01 
9.3008E-Ol 
8.6934E-OI 
8.1211E-OI 
7.5836E-01 
7.080lE-01 
6.6099E-OI 

6.1718E-01 
5.7646E-Ol 
5.387213 01 

5.0380E-Ol 

4.7158E-0I 
4.4189E-01 

4.1461E-OI 
3.8956E-OI 

3.6661E-0I 
3.4562E-Ol 

3.2643E-01 
3.0B90E-Ol 

2.9292E-01 
2.7834E-Ol 
2.6505E-01 
2.5294E-OI 
2.4188E-01 

2.3179E-OI 
2.2256E-OI 

2.141IE-01 
2.0636E-OI 
1.9923E-OI 
1.9265E-01 
1.8656E-OI 
1.8090E-01 
1.7562E-OI 
1.7068E-OI 

1.6602E-OI 
1.6162E-OI 
1.5744E-OI 

1.5345E-OI 

1.4963E-01 

1.4595E-Ol 
lA2:\9C ·01 

1.3893E-01 

1.3557E-OI 

1.3228E-OI 
1.2906E-Ol 
1.2591 E-OI 
!.2280E-OI 
1.1974E-OI 
1.1672E-OI 
1.1374E-OI 
1.1080E-0! 

7.7:HE+02 

6.518E+02 
5.503E+02 
4.647E+02 
1.H9HF.+02 
3.264E+02 
2.731E+02 
2.283E+02 

1.908E+02 
1.595E+02 
1.329E+02 
1.104E+02 

9. 1 26E+0 1 
7.544E+OI 
6.236E+OI 
5. 1 55E+0 1 
4.26IE+OI 
3.522E+OI 
2.91IE+OI 
2.407E+OI 

1.989E+OI 
1. 643E+01 
1.34813'1"01 

I.l06E+Ol 

9.073E+00 

7.443E+00 
6.106E+00 
5.009E+00 
4.086E+00 

3.327E+00 
2.709E+00 
2.Z0:'lE+OO 

1.796E+00 
1.462E+00 
1.190E+00 
9.69IE-OI 
7.890E-OI 

6.424E-OI 
5.230E-OI 

4.259E-OI 
3.467E-OI 
2.823E-OI 
2.298E-OI 
1.871E-01 
1.522E-OI 
1.236E-OI 
1.003E-Ol 
8.140E-02 
6.607E-02 
5.362E-02 

4.352E-02 

3.533E-02 
2.867E-02 
2.::I27C- 02 

1.889E-02 

1.533E-02 

1.245E-02 
1.010E-02 
8.199E-03 
6.655E-03 
5.40IE-03 
4.384E-03 
3.558E-03 
2.888E-0.' 

A 
nm 

2.S60E-Ol 

2.676E-01 

2.503E-Ol 

2.34IE-Ol 
2_190F.-OJ 
2.049E-OI 
1.917E-Ol 
1.793E-OI 
1.677E-Ol 
1.569E-OI 
1.468E-OI 
1.373E-01 

1.284E-OI 
1.20lE-01 
1.I24E-01 
1.051E-Ol 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 

7.531E-02 
7.045E-02 
6.59013 02 

6.165E-02 
5.767E-02 
5.395E-02 

5.046E-02 
4.72IE-02 

4.416E-02 
4.131E-02 

3.864E-02 
3.615E-02 

3.381E-02 
3.l63E-02 
2.959E-02 
2.768E-02 
2.589E-02 

2.422E-02 
2.266E-02 

2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
1.0l7E-02 

9.518E-03 

8.903E-03 
8.329C OJ 

7.791E-03 

7.288E-03 

6.8\8E-O.' 
6,378E-03 
5.966E-03 
5.58\E-03 
5.22IE-03 
4.884E-03 
4.569E-03 
4.274E-03 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E fl fz 11 cr(coh+inc) 11K A 
keY e/atom e/atom cm2/g cm2/g cm2/g nm 

3.101304E+02 2.00026E+0 1 7.6082E-04 2.5756E-03 1.0789E-Ol 2.344E-03 3.998E-03 
3.3 1 5294E+02 2.00023E+Ol 6.6022E-04 2.0908E-03 1.0502E-Ol 1.903E-03 3.74OE-03 
3.544049E+02 2.00020E+0 1 5.7292E-04 1.6973E-03 1.0217E-Ol 1.544E-03 3.498E-03 
3.788588E+02 2.000 18E+01 4.9717E-04 1.3778E-03 9.9365E-02 1.254E-03 3.273E-03 
4~05000 1 E+02 2.000 16E+01 4.3144E-04 1.1184E-03 9.6588E-02 1.017E-03 3.061E-03 
4.329451 E+O~ 2.000 14E+0 1 3.744OE-04 9.0793E-04 9.3844E-02 8.259E-04 2.864E-03 

' ... 

J. Phys. Chern. Ref. Data. Vol. 24. No.1, 1995 
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Sc Z= 21 

Atomic weight - 4.495590E+OI glmol. nominal density p (glcm3
) - 2.9800E+OO 

",.(bams/atom) - f.1(cm 2/g) x 7.4651IE+OI. E(eV) f.1(cm2/g) - h<elatom) x 9.36035E+05 

7 edges. Edge energies (ke V): 

K 4.49280E+OO L 5.00400E-OO L II 
M 5.38000E-02 M II 3.23000E-02 M III 
Relativistic correction estimate fre! (H82.3/5CL) - -6.5705E-02. -4.0800E-02 e/atom 

~uclear'1:bomson,~~~~ction fm: - -5.3814E-03 e/atom 

E 
keY 

1.069000E-02 
1.142761E-02 
1.221612E-02 
1.30S903E-02 
1.3960IOE-02 
1.49233SE-02 
1.59S306E-02 
1.705382E-02 
I.B230S3E 02 

1.948844E-02 
2.0833l4E-02 
2.227063E-02 
2.380730E - 02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3.I09OO2E-02 
3. I 65400E-02 
3.213850E-02 
D26770E-02 
3.246150E-02 
3.294600E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.3401 98E-02 
4.639671E-02 
4.959809E-02 
S.272400E-02 
5.302035E-02 

S.3S3100E-02 
S.374620E-02 
S.406900E-02 
" 4~7600E-0:2 

5.667876E-02 
6.058959E-02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.91241IE-02 
8.458368E-02 
9.041995E-02 
9.665893E-02 
1.033284E-01 
l.10458IE-OI 
L180797E-O 1 
1 .262272E - 01 
1.349368E-01 
1.442475E-01 
1.542005E-01 
1.648404E-01 
1.762144E -0 1 

fl 
elatom 

8.43 1 72E+OO 
8.420 I OE+OO 
8.40652E+OO 
8.39057E+oo 
8.37 1 74E+OO 
8.34938E+OO 
8.32265E+OO 
8.29040E+OO 
8.25104E't'OO 

8.20232E+OO 
8.14085E+OO 
8.061 27E+OO 
7.95448E+OO 
7.80327E+OO 
7.5699 1 E+OO 
7.1 4726E+OO 
5.98986E+OO 
5.06744E+OO 
2.64257E+OO 

-S.72539E-Ol 
3.30677E+OO 
6.66886E+OO 
7.54411 E+OO 
9.63779E+OO 
9.68356E+OO 
9.47617E+OO 
9.26018E+OO 
9.061 82E+OO 
8.86608E+OO 
8.62098E+OO 
8.':'lSU.:IJE+OO 

8.46296E+OO 
8.30602E+OO 
8.4409 1 E+OO 
S.5-1012E,00 

8.57621 E+OO 
8.S6318E+OO 
8.S383 J E+OO 
8.52042E+OO 
8.51531 E+OO 
8.52654E+OO 
8.SS692E+OO 
8.60871 E+OO 
8.68337E+OO 
8.77778E+OO 
8.89838E+OO 
9.03950E+OO 
9. 1 9793E+OO 
9.36968E+OO 
9.54736E+OO 
9.7219IE+OO 
9.88537E+OO 
1 .OO286E+0 1 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE't'OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
6.4655E+OO 
5.6490E+OO 
5.2 1 66E+OO 
2.8403E+OO 
1.6748E+OO 
1.1417E+OO 
8.7736E-OI 
7.433IE-Ol 
6.8109E-OI 
6.6398E-Ol 
6.6389E-OI 
6.6425E-OI 
6.6459E-Ol 
9.5669E-OI 
') .6S'J6:C 0 I 

9.9135E-OI 
1.0641E+OO 
1.I580E+OO 
1.2694E+OO 
1.396IE+OO 
1.5357E+OO 
1.6854E+OO 
1.8415E+OO 
1.9997E+OO 
2. 1 550E+OO 
2.302 1 E+OO 
2.4359E+OO 
2.5515E+OO 
2.6440E+OO 
2.7074E+OO 
2.7405E+OO 
2.7441E+OO 
2.7203E+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.8643E+05 
1.6050E+OS 
1.4692E+05 
7.4830E+04 
4. 1 275E+04 
2.6322E+04 
J.8922E+04 
1.4996E+04 
1.2854E+04 
1.1788E+04 
1. 1 720E+04 
1.1615E+04 
1.1574E+04 
1.6562E+04 
1.6477E't'04 

1.6372E+04 
1.6439E+04 
1.6735E+04 
1.7161E+04 
1.76S5E+04 
1.8 I 67E+04 
J.865IE+04 
1.9063E+04 
1.936SE+04 
1.9521 E+04 
1.9508E+04 
1.9309E+04 
1.8921 E+04 
1.8341 E+04 
1.7569E+04 
1.6635E+04 
1.5582E+04 
1.4450E+04 

4.06700E-OO 
3.23000E-02 

<T(coh+inc) 
cm2/g 

1.281OE-04 
1.741OE-04 
2.3532E-04 
3.l634E-04 
4.2297E-04 
5.6250E-04 
7.4409E-04 
9.7907E-04 
1.2lS1'E-UJ 

1.6686E-03 
2.1613E-03 
2.7850E-03 
3.5704E"':'03 
4.5540E-03 
5.7792E-03 
7.297IE-03 
9.1678E-03 
9.7409E-03 
I.0250E-02 
1.0389E-02 
J.0598E-02 
1.1l34E-02 
1.I461E-02 
1.4257E-02 
l.7649E-02 
2.1742E-02 
2.6654E-02 
3.252IE-02 
3.9490E-02 
4.698IE-02 
4.7726E-02 
4.9023E-02 
4.9575E-02 
5.0409E-02 
j.2:'i2jE-02 
5.7409E-02 
6.8736E-02 
8.1919E-02 
97IRjE-02 

J.J476E-Ol 
l.3492E-01 
1.5790E-01 
1.8397E-Ol 
2.1340E-OI 
2.4646E-OI 
2.8340E-Ol 
3.2447E-OI 
3.6991E-Or 
4.1992E-Ol 
4.7468E-OI 
5.3435E-01 
5.9903E-Ol 
6.6877E-01 

L III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUUE+UU 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

4.02200E-OI 

nm 

1.160E+02 
I.085E+02 
I.OI5E+02 
9.494R+Ol 
8.88IE+O) 
8.308E+OI 
7.772E+OI 
7.270E+OI 
6.801E+Ol 
6.362E+OI 
5.95IE+OI 
5.567E+OI 
5.208E+OI 
4.872E+O) 
4.557E+Ol 
4.263E+OI 
3.988E+OI 
3.917E+OI 
3.858E+Ol 
3.842E+Ol 
3.819E+Ol 
3.763E+OI 
3.731E+OI 
3.490E+Ol 
3.264E+Ol 
3.054E+Ol 
2.857E+OI 
2.672E+OI 
2.500E+OI 
2.352E+OI 
2.338E+OI 
2.316E+Ol 
2.307E+Ol 
2.293E+OI 
2.259E+Ol 
2.187E+OI 
2.046E+Ol 
1.914E+OI 
1.791£101 

!.675E+Ol 
I.567E+Ol 
1.466E+Ol 
l.37IE+OI 
J.283E+OI 
1.200E+01 
1.122E+OI 
1.050E+OI 
9.822E+OO 
9. 1 88E+00 
8.595E+00 
8.040E+00 
7.521 E+OO 
7.036E+OO 
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TABLE I: Fonn factors. attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.883732E-OI 
2.013709E-OI 
2.152655E-OI 
2.301188E-OI 
2.459970E-OI 
2.629708E-OI 
2.811~E-0I 
3.005128E-OI 
3.2 1 2482E-0I 
3.4341 43E-0I 
3.671099E-OI 
1 Q'J4411'iF-OJ 

3.941 560E-0I 
3.98566OE-OI 
4.001890E-OI 
4.017978E-OI 
4.042110E-OI 
4.046665E-OI 
4.062933E -0 I 
4.087335E-OI 
4.I02440E-Ol 

4. I 4834OE-OI 
4.195189E-OI 
4.484657E-OI 
4.794098E-OI 
4.903920E-OI 
4.978980E-OI 
4.998996E-OI 
5.029020E-01 
5.104O80E-OI 
5.12489IE-OI 
5.478508E-OI 
5.856525E-01 
6.260625E-OI 
6.692609E-OI 
7. 1 54399E -0 1 
7.648052E-OI 
8.175768E-OI 
8.739896E-OI 
9.342948E-OI 
9.987612E-OI 
1.067676E+OO 
1.1 41345E+00 
1.220098E+00 
1.304285E+OO 
1.394281 E+OO 
1 ,4904ME+OO 

1.593329E+OO 
1.703269E+00 
1.820795E+00 
1 QMl410F+OO 

2.080733E+00 
2.224304E+00 
2.377781 E+oo 
2.541848E+00 
2.717235E+00 
2.904724E+00 
3.105 150E+00 
3.3 1 9406E+00 
3.548-145£+00 
3.793288E+00 
4.055024E+00 
4.334821 E+oo 
4.4029-14E+00 
4.470:1:16E+00 

il 
e/atom 

1.0 1 445E+OI 
1.02257E+0 1 
1.02646E+0 I 
1.02526E+Ol 
1.01 788E+OI 
I.OO285E+OI 
9.77881 E+OO 
9.39216E+OO 
8.79907E+OO 
7.85 I 36E+OO 
6.14027E+OO 
14MlnF+OO 

7.48834E-OI 
-2. I 41 25E+oo 
-4.20296E+OO 
-9.45344E+OO 
-5.39644E+OO 
-5.05260E+OO 
-5.8504IE+OO 
- 1.85144E+OO 
-3.08777E-Ol 

2.49519E+OO 
4.28326E+OO 
9.51097E+OO 
I. I 8389E+O I 
1.21697E+O I 
1.1 8920E+0 1 
1.11773E+OI 
1.21617E+OI 
1.3244IE+OI 
1.34384E+O I 
1.55039E+0 1 
1.68387E+01 
I. 78352E+0 I 
1.86OO4E+0 I 
1.9 1936E+0 1 
1.96541E+OI 
2.00 I 08E+0 I 
2.02868E+0 1 
2.04928E+0 1 
2.0645 1 E+O1 
2.07586E+0 I 
2.08218E+0 1 
2.08494E+0 I 
2.08499E+O I 
2.08295E+0 1 
2.07942E+Ol 

2.07506E+0 1 
2.06959E+0 I 
2.06294E+0 1 
'O'i'ifi7F+Ol 

2.048ooE+0 1 
2.03965E+01 
2.0307 4E+0 I 
2.02132E+0 I 
2.01132£+01 
2.0007 4E+0 1 
1.98896E+OI 
1.97362E+OI 
1.95416E+01 
1.92752E+01 
1.88520E+OI 
1.787ooE+01 
1.72904E+0 I 
1.57929E+01 

h 
e/atom 

2.6722E+OO 
2.6035E+00 
2.5 1 82E+OO 
2.4200E+OO 
2.3 1 26E+OO 
2. 1 994E+OO 
2.083IE+00 
1.9662E+00 
1.8506E+00 
1.7377E+00 
1.6287E+00 
I 'i'J4IE~()() 

1.5 1 75E+00 
1.5006E+OO 
1.4944E+00 
1.4884E+00 
1.I021E+01 
1.1000E+01 
1.0953E+OI 
1.5603E+01 
1.3333E.,.OI 

1.5325E+OI 
1.5117E+OI 
1.3937E+OI 
1.2824E+OI 
1.2458E+OI 
1.2216E+OI 
1.2 1 52E+OI 
1.3665E+OI 
1.3427E+OI 
1.3362E+Ol 
1.2329E+01 
1. 1 350E+01 
1.0419E+01 
9.5373E+00 
8.7119E+OO 
7.9434£+00 
7.2315E+00 
6.57 1 2E+00 
5.9594E+00 
5.3984E+OO 
4.8649E+00 
4.3780E+00 
3.9360E+00 
3.5362E+00 
3.1 759E+00 
2.8J20E-t-OO 

2.5615E+00 
2. 2906E+00 
2.0483E+00 
I.R11RF.+OO 
1.639 I E+oo 
1.4635E+00 
1.3080E+00 
1.1701E+00 
1.0477E+00 
9.3904E-OI 
8.3405E-OI 
7.3458E-OI 
6.4760E-OI 
5.7147E-OI 
5.0478E-01 
4.463IE-01 
4.337IE-01 
4.2180E-01 
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1.3278E+04 
1.2102E+04 
1.0950E+04 
9.8438E+03 
8.7998E+03 
7.8286E+03 
6.9361E+03 
6. 1 243E+03 
5.3922E+03 
4.7365E+03 
4. 1 526E+03 
1nvnF+m 

3.6036E+03 
3.524IE+03 
3.4954E+03 
3.4673E+03 
2.5522E+04 
2.5459E+04 
2.5234E+04 
3.5733E+04 
3.3442ET04 

3.4579E+04 
3.3728E+04 
2.9089E+04 
2.5038E+04 
2.3779E+04 
2.2966E+04 
2.2755E+04 
2.5433E+04 
2.4623E+04 
2.4405E+04 
2.1064E+04 
1.8141E+04 
1.5578E+04 
1.3339E+04 
1.1398E+04 
9.7219E+03 
8.2793E+03 
7.0377E+03 
5.9705E+03 
5.0593E+03 
4.2651E+03 
3.5905E+03 
3.0196E+03 
2.5378E+03 
2.132IE+03 
1.7911E.,.OJ 

1.5048E+03 
1.2588E+03 
1.0530E+03 
8.81 86E+02 
7.3736E+02 
6.1588E+02 
5.1489£+02 
4.3088E+02 
3.6091E+02 
3.0260E+02 
2.5142£+02 
2.0714E+02 
1.7083E+02 
1.4102E+02 
1.1652E+02 
9.6373E+01 
9.2203E+Ol 
8.8319E+01 

7.4360E-01 
8.2347E-OI 
9.0826E-Ol 
9.9780E-01 
1.0919E+OO 
1.I901E+00 
1.2922E+00 
1.3977E+OO 
I.506OE+OO 
1.6 1 66E+OO 
1.7289E+OO 
IR4?1P+OO 

1.8496E+00 
1.8685E+00 
1.8754E+00 
1.8822E+00 
1.8924E+OO 
1.8943E+00 
1.9012E+00 
1.9114E+00 
1.9 I 76E.,.OO 

1;9366E+OO 
1.9556E+00 
2.0686E+00 
2.1802E+00 
2.2 1 76E+00 
2.2426E+00 
2.2491E+00 
2.2589E+00 
2.2830E+00 
2.2896E+00 
2.396IE+00 
2.4988E+00 
2.5969E+00 
2.6896E+00 
2. 7762E+00 
2.8560E+00 
2.9284E+00 
2.9928E+00 
3.0487E+00 
3.0957E+00 
3. I 335E+00 
3.1618E+00 
3. 1 805E+00 
3. 1 896E+00 
3. 1 890E+00 
J.1789C-t-OO 

3. 1 596E+00 
3.13 [3E+00 
3.0943E+00 
3.0492E+00 
2.9964E+00 
2.9365E+00 
2.8700E+00 
2.7976E+00 
2.7200E+00 
2.6377E+00 
2.5516E+00 
2.4622£+00 
2.3703E+00 
2.2764E+00 
2.1813E+00 
2.0855E+OO 
2.0630E+00 
2.0412E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOOF+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.,.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOC-t-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.clOOE+OO 

nm 

6.582E+00 
6. 1 57E+00 
5.760E+00 
5.388E+OO 
5.04OE+OO 
4.715E+00 
4.4IOE+00 
4. 126E+00 
3.859E+OO 
3.6IOE+00 
3.377E+OO 
1f'iQF+OO 

3. 1 46E+OO 
3.IIIE+00 
3.098E+00 
3.086E+OO 
3.067E+00 
3.064E+00 
3.052E+00 
3.033E+00 
3.022E.,.OO 

2.989E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.528E+OO 
2.490E+OO 
2.480E+00 
2.465E+00 
2.429E+00 
2.419E+OO 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.62IE+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.24 1 E+OO 
1.16 1 E+OO 
1.086E+00 
1.0 1 6E+00 
9.506E-Ol 
8.892E-OI 
8.3IBE--Of 

7.78IE-0I 
7.279E-01 
6.809E-01 
6.370E-OI 
5.959E-OI 
5.574E-OI 
5.214E-OI 
4.878E-OI 
4.563E-OI 
4.268E-01 
3.993E-OI 
3.735E-01 
3.494E-01 
3.269E-OI 
3.058E-01 
2.860E-OI 
2.816E-OI 
2.773E-OI 
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TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keV 

4.488307E+OO 
4.5152648+00 

4.582656E+00 
4.633924E+OO 
4.~3664E+OO 
S.29'5A67E.HlQ 

5.660855E+OO ',-
6.05 1 453E+OO 
6.469OO4E+OO 
6.915365E+00 
7.392525E+OO 
7.902609E+OO 
8.447890E+OO 
9.030794E+00 
9.653919E+OO 
1.032004E+0 t 
1.1 032 1 2E+0 1 
1.179334E+O I 
1.260708E+0 1 
1.347697E+0 I 
1.440688E+OI 
1.540095E+OI 
1.646362E+O 1 
1.1:59961 E+O 1 

1.881398E+OI 
2.011215E+OI 
2. 149988E+0 1 
2.298338E+OI 
2.456923E+0[ 
2.626450E+0 1 
2.807676E+01 
3.001405E+Ol 
3.208502E+Ol 
3.429889E+01 
3.666551 E+O 1 
3.9 1 9543E+0 1 
4. 1 8?9Q2E fO 1 

4.479101E+01 
4.788 1 59E+0 1 
5.1 1 8542E+0 1 
5.471721 E+OI 
5.849270E+01 
6.252870E+0 [ 
6.684318E+0 1 
7.145536E+OI 
7 .638578E+0 1 
8. I 65640E+0 1 
8.729069E+01 
9.331374E+OI 
9.975239£+01 
1.066353E+02 
1.139931 E+02 
1.218587E+02 
I J02669E+02 
1.392553E+02 
1 A88640E+02 
1.591356E+02 
1.701159E+02 
1.8l8539E+02. 

1.9..wD 18E+02 
2.078 I 56E+02 
2.221548E+02 
2.374835E+02 
2.538699E+02 
2.7U869E+02 

fl 
elatom 

1.39862E+O 1 
1."827.38+01 
1.74949E+OI 
1.80517E+0 1 
1.94991 E+O 1 
?OIJ89E...o1 

2.05351 E+O 1 
2.08130E+OI 
2.1 0038E+0 I 
2.1 1368E+Ol 
2. 1 2296E+01 
2. 12935E+O 1 
2. 1 3369E+01 
2.14081E+OI 
2.14223E+O 1 
2. 14230E+O 1 
2.14153E+Ol 
2. 14022E+0 1 
2. 13854E+O 1 
2.1 3664E+0 1 
2.13461E+Ol 
2.1 3254E+0 1 
2. 13047E+0 I 
2. 12844E+O1 

2.12651E+Ol 
2. 12467E+O I 
2. 1 2285E+O I 
2.12 1 08E+o 1 
2.1 I 940E+0 1 
2.11783E+Ol 
2.1 1 637E+0 1 
2.1 1 496E+0 1 
2.1 1 362E+0 I 
2.1 1 237E+0 1 
2.1 1122E+OI 
2.11015E+OI 
2.10?17E+OI 

2.1 0827E+0 1 
2.10746E+0 1 
2.10671E+Ol 
2. 1 0604E+0 1 
2.10543E+OI 
2.1 0487E+0 1 
2.10437E+01 
2.10392E+Ol 
2.1035IE+Ol 
2.10315E+Ol 
2.1 0282E+0 1 
2.1 0252E+0 I 
2.1 0225E+0 1 
2.10201£+01 
2.10179E+01 
2.10160E+01 
2.10143E+01 
2.10127E+01 
2.10113E+01 
2.IOIOIE+01 
2.1 0090E+0 I 
2.. 1 0080E+O 1 

2.1007IE+Ol 
2.1 0063E+0 I 
2.1 0056E+0 1 
2.:0050E+01 
2.1 0044E+O 1 
2.1 0039E+0 I 

h 
elatom 

4.1871E-01 
3.97698+00 

3.8694E+00 
3.7907E+00 
3.3816E+00 
3.0409E.OO 

2.7420E+00 
2. 4648E+OO 
2.2063E+00 
1.9727E+00 
1.7627E+00 
1.5741E+00 
1.4055E+00 
1.2534E+00 
1.I075E+00 
9.7833E-OI 
8.6426E-01 
7.6355E-01 
6.7462E-Ol 
5.9608E-0I 
5.2672E-01 
4.6545E-01 
4.1134E-OI 
3.6353E-OI 

3.2129E-OI 
2_830IE-01 
2.4840E-01 
2.1804E-0\ 
1.9139E-01 
1.6800E-01 
1.466IE-OI 
1.277IE-Ol 
1.1124E-01 
9.6904E-02 
8.44\6E-02 
7.3539E-02 
6.4065E 02 

5.5812E-02 
4.8624E-02 
4.2363E-02 
3.6908E-02 
3.2157E-02 
2.8018E-02 
2.441IE-02 
2. 1270E-02 
1.8533E-02 
1.613IE-02 
1.4007E-02 
1.2162E-02 
1.0561E-02 
9.1701E-03 
7.9628E-03 
6.9145E-03 
6.oo43E-03 
5.2140E-03 
4.5277E-03 
3.9318E-03 
3.4143E-03 
2.9650E-03 

2.5748E-03 
2.2360E-03 
1.9418E-03 
1.6863E-03 
1.4645E-03 
1.2718E-03 

8.7321E+OI 
8.24438+02 

7.9036E+02 
7.6570E+02 
6.3898E+02 
'ii.3752F:.02 

4.5340E+o2 
3.8125E+02 
3. 1 924E+02 
2.6702E+02 
2.2319E+02 
1.8645E+02 
1.5573E+02 
1.2992E+02 
1.0739E+02 
8.8735E+01 
7.3330E+01 
6.0603E+01 
5.0088E+01 
4.140IE+OI 
3.4222E+OI 
2.8289E+01 
2.3386E+OI 
1.9.334E+01 

1.5985E+Ol 
1.3171E+OI 
1.0815E+Ol 
8.8800E+00 
7.29 1 6E+OO 
5.9873E+OO 
4.8878E+00 
3.9828E+00 
3.2454E+OO 
2.6446E+00 
2.1551E+00 
1.7562E+00 
1.4312C+00 

1.1664E+00 
9.5055E-01 
7.7470E-01 
6.3138E-01 
5.1459E-01 
4.194IE-01 
3.4184E-Ol 
2.7863E-Ol 
2.27IOE-Ol 
1.8491E-Ol 
1.5020E-Ol 
1.2200E-Ol 
9.9096E-02 
8.0495E-02 
6.5385E-02 
5.3113E-02 
4.3144E-02 
3.5047E-02 
2.8470E-02 
2.3127E-02 
1.8787E-02 
l.5261E-02 

1.2398E-02 
J.(X)7l E-02 
8.1817E-0~ 

6.6466E-03 
5.3995E-03 
·0865E-03 

cr(coh+inc) 
cm2/g 

2.0354E+00 
2.02688+00 

2.0055E+OO 
1.9896E+OO 
1.894 1 E+OO 
1.799:1iE...oo 

1.7064E+OO 
1.6150E+OO 
1.5258E+00 
1.4390E+OO 
1.3550E+00 
1.2740E+OO 
1.1962E+OO 
1. 1216E+00 
1.0505E+00 
9.8288E-01 
9.1877E-OI 
8.5818E-OI 
8.01IOE-01 
7.4749E-OI 
6.9726E-01 
6.5033E-01 
6.0661E-OI 
:5.0598E-01 

5.2829E-01 
4.9344E-01 
4.6126E-Ol 
4.3161E-Ol 
4.0436E-01 
3.7934E-Ol 
3.5642E-OI 
3.3544E-Ol 
3.1627E-OI 
2.9877E-01 
2.8280E-01 
2.6825E-Ol 
2.S49SC 01 

2.4289E-OI 
2.3186E-Ol 
2.2180E-0I 
2.126IE-OI 
2.042IE-01 
1.9650E-Ol 
1.8943E-01 
1.8291E-Ol 
1.7688E-01 
1.7130E-Ol 
1.6610E-OI 
1.6124E-01 
1.5668E-01 
1.5238E-01 
1.4831E-01 
1.4443E-01 
1.4072E-01 
1.3716E-OI 
1.3373E-OI 
1.3041E-01 
1.2719E-01 
1.240jE-OI 

1.2098E-01 
1.l798E-Ol 
1.1503E-Ol 
1.1213E-OI 
t.0928E-01 
1.0647E-01 

O.OOOE+OO 
7 . .3868+02 

7.080E+02 
6.859E+02 
5.729E+02 
4.R17F+M 

4.079E+02 
3.434E+02 
2.878E+02 
2.408E+02 
2.014E+02 
1.683E+02 
1.406E+02 
1.174E+02 
9.708E+01 
8.030E+Ol 
6.642E+OI 
5.494E+01 
4.545E+OI 
3.759E+OI 
3.l09E+OI 
2.572E+Ol 
2. 1 27E+O 1 
1.700E+Ol 

1.455E+OI 
I. 1 99E+0 1 
9.845E+00 
8.08IE+00 
6.633E+00 
5.444E+00 
4.445E+00 
3.622E+00 
2.952E+00 
2.406E+00 
1.961E+00 
1.598E+00 
1.J02C+OO 

1.06IE+OO 
8.648E-Ol 
7.048E-OI 
5.743E-Ol 
4.68IE-01 
3.815E-01 
3.109E-01 
2.533E-01 
2.065E-OI 
1.681E-Ol 
1.365E-Ol 
1.109E-OI 
9.oo6E-02 
7.315E-02 
5.94IE-02 
4.826E-02 
3.919E-02 
3.183E-02 
2.586E-02 
2.1ooE-02 
1.706E-02 
1.38jE-O.2. 

1.125E-02 
9.139E-03 
7.423E-03 
6.029E-03 
4.897E-03 
3.977E-03 

h
nm 

2.762E-01 
2.7468-01 

2.706E-OI 
2.676E-01 
2.503E-Ol 
?14IE-OI 

2.l90E-01 
2.049E-OI 
1.917E-OI 
1.793E-OI 
1.677E-Ol 
1.569E-Ol 
1.468E-01 
I.373E-OI 
1.284E-OI 
1.20lE-01 
1.124E-01 
1.051E-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
1.04.5E-02 

6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13lE-02 
3.864E-02 
3.615E-02 
3.381E-02 
3.163E-02 
2.959C 02 

2.768E-02 
2.S89E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.J63E-02 
1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.791E-03 
7.288E-03 
6.818E-03 

6.378E-03 
5.966E-03 
5.58IE-03 
5.221E-03 
4.884E-03 
4.569E-03 

J. Phys. Chern. Ref. Data. Vol. 24. No.1. 1995 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.00 I--D.O 10 Ice V to E = 400-1000 Ice V - Continued. 

E II h IL cr(coh+inc) ILK >.. 

lceV elatom e/atom cm2/g cm2/g cm2/g nm 

2.901 1 26E+02 2.1 0035E+O 1 1.l045E-03 3.5635E-03 1.0370E-OI 3.230E-03 4.274E-03 
3. 101 304E+02 2.10031E+OI 9.5918E-04 2.8950E-03 1.0096E-OI 2.624E-03 3.998E-03 
3.3 1 5294E+02 2.1 0027E+O 1 8.3300E-04 2.3519E-03 9.8262E-02 2.l31E-03 3.740E-03 
3.544049E+02 2.1 0024E+O 1 7.2343E-04 1.9107E-03 9.5596E-02 1.731E-03 3.498E-03 
3.788588E+02 2.1002IE+OI 6.2827E-04 1.5522E-03 9.2964E-02 I.406E-03 3.273E-03 
4.05000 1 E+02 2.10019E+OI 5.4563E-04 1.261 IE-03 9.0366E-02 1.142E-03 3.06IE-03 

, '4.3294SIE+02 
"-

2.10017E+OI 4.7387E-04 1.0245E-03 8.7803E-02 9.274E-04 2.864E-03 

'" 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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TI Z= 22 

Atomic weight - 4.788000E+OI g/mol, nominal density p (g/cmJ) - 4.5300E+OO 

~.(bamslatom) - j.L(cm2/g) X 7.95067E+OI, E(eV) j.L(cm2/g) - /lee/atom) X 8.78870E+05 

7 edges. Edge energies (keV): 

K 4.96640E+OO L 5.63700E-OO L II 
\{ 6.03000E-02 M II 3.46000E-02 M III 
Relativfstic correction estimate ire! (H82,3/5CL) - -7.317lE-02, -4.5000E-02 e/atom 
~uclear Thomson ~ction iNT - -5.5454E-03 elatom 

E 
keY 

1.069000E-02 
1.142761E-02 
1.221612E-02 
I.3U5~3E-02 

1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.70S382E-02 

1.823053E -02 
1.948844E-02 
2.083314E-02 
2.227063E - 02 
2.380730E - 02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E -02 
3.390800E-02 
3.442700E-02 
3.456540E-02 
3.477300E-02 
3.529200E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.639671E-02 
4. 959809E - 02 
5.302035E-02 

5.667876E-02 
5.909400E-02 
5.999850E-02 
6.023970E-02 
6.058959E-02 
6.060150E-02 
6.!50600E-02 
6.477028E -02 
6.923942E-02 
7.40!695E-02 
7.91241 !E-02 
8.458368E - 02 
9.041995E-02 
9.665893E-02 
I.033284E-01 
I.!0458IE-01 
1.180797E-0! 
1.262272E-OI 
1.349368E-OI 
1.442475E -0 I 
1.542005E-Ol 
1.6484D4E-OI 
1.762144E-O 1 

il 
elatom 

9.42905E+OO 
9.42053E+OO 
9.4 I 062E+OO 
9.39906E+OO 
9.3855IE+OO 
9.36957E+OO 
9.35070E+OO 
9.32824E+00 

9.30 I 27E+OO 
9.26856E+OO 
9.22834E+OO 
9.17803E+OO 
9.1 1 359E+OO 
9.02823E+OO 
8.90939E+OO 
8.7300IE+OO 
8.41 542E+OO 
7.60473E+OO 
6.89881 E+OO 
5.2 I 284E+OO 
3.01 476E+OO 
5.60428E+OO 
7.86368E+OO 
8.34078E+OO 
9.99065E+OO 
1.01319E+OI 
1.00332E+OI 
9.89691 E+OO 
9.75735E+OO 
9.61388E+OO 

9. 44458E+OO 
9.26972E+OO 
9.IOO85E+OO 
);: Q?474J=:' ... OO 

9.07958E+OO 
9.08350E+OO 
9.20754E+OO 
9.28310E+OO 
9.2967 1 E+OO 
9.30317E+OO 
9.3! 776E+OO 
9.34680E+OO 
9.39422E+OO 
9.46274E+OO 
9.55397E+OO 
9.66065E+OO 
9.79749E+OO 
9.95464E+OO 
1.01290E+OI 
1.03167E+OI 
I.05109E+Ol 
1.07029E+01 
I.08847E+O: 

/l 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE'f'OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.4077E+OO 
3.9360E+OO 
3.7403E+OO 
2.2468E+OO 
1.4413E+OO 
I.0503E+OO 
8.5004E-OI 
7,492IE-OI 
7.oo9IE-U! 
7.0362E-01 
7.1680E-OI 
7.2413E-OI 
7.2628h-01 

I.0619E+OO 
1.0621E+OO 
I.0777E+OO 
l.l41 8E+OO 
1.2446E+OO 
1.3647E+OO 
1,4997E+OO 
1.6471E+OO 
1.8036E+OO 
1.9656E+OO 
2.1 285E+OO 
2.2874E+OO 
2A371E+OO 
2.5726E+OO 
2.6893E+OO 
2.7827E+OO 
2.8469E+OO 
2.8809E+OO 
2.8854E+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOETOO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.1140E+05 
9.8018E+04 
9.2523E+04 
5. 1 992E+04 
3.1 1 99E+04 
2. 1 267E+04 
1.6102E+04 
1.3276E+04 
1.1718E+04 
1.0910E+04 
1.066IE+04 
1.0607E+04 
I.OS?6C'f'04 

1.5404E+04 
1.5403E+04 
1.5399E+04 
1.5493E+04 
!.5797E+04 
1.6205E+04 
1.6658E+04 
1.7114E+04 
1.7531E+04 
1.7872E+04 
1.8104E+04 
1.8200E+04 
1.8139E+04 
1.7912E+04 
1.7516E+04 
1.6955E+04 
:.6226E+04 
1.5360E+04 
1,4391 E+04 

4.6 1 500E-OO 
3.46000E-02 

<r(coh+inc) 
cm2/g 

1.4127E-04 
1.9172E-04 
2.5877E-04 
3.4738E-04 
4.6384E-04 
6.1603E-04 
8.1 382E-04 
1.0694E-03 

1.3980E-03 
1.8180E-03 
2.3520E-03 
3.0271E-03 
3.8762E-03 
4.9383E-03 
6.2598E-03 
7.8952E-03 
9.9085E-03 
1.2374E-02 
I.3215E-02 
1.3886E-02 
1.4D69E-02 
1.4345E-02 
1.5049E-02 
1.5377E-02 
1.9015E-02 
2.3402E-02 
2.866IE-02 
3.4936E-02 
4.2383E-02 
5.1176E-02 
6.1505E-02 
6.8837E-02 
7.l685E-02 
7.24:34E-02 

7.3576E-02 
7.3615E-02 
7.6555E-02 
8.7612E-()? 
I.0385E-OI 
!.2254E-Ol 
1.4394E-OI 
1.6833E-OI 
1.9598E-Ol 
2.~7 17E-Ol 
2.6217E-Ol 
3.0126E-OI 
3.4469E-Ol 
3.9270E-OI 
4.455IE-OI 
5.0.DOE-01 
5.6622E-Ol 
6.3439E-O I 
7.0785E-OI 

L III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUUE+UO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OoooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

4.55500E-OI 

nm 

1.160E+02 
1.085E+02 
1.0 I 5E+02 
9.494E+Ol 
8.881E+Ol 
8.308E+OJ 
7.772E+Ol 
7.270E+01 
6.80IE+01 
6.362E+OI 
5.95IE+OI 
5.567E+OI 
5.208E+Ol 
4.872E+Ol 
4.557E+OI 
4.263E+01 
3.988E+OI 
3.731E+Ol 
3.656E+Ol 
3.60IE+Ol 
3.587E+Ol 
3.566E+Ol 
3.5 13E+O I 
3.490E+OI 
3.264E+OI 
3.054E+OI 
2.857E+OI 
2.672E+Ol 
2.500E+Ol 
2.338E+Ol 
2.187E+Ol 
2.098E+Ol 
2.066E+Ol 
2.U:581:::.+UI 
2.046E+Ol 
2.046E+OI 
2.016E+Ol 
1.914h ... 01 

1.79!E+Ol 
1.675E+Ol 
1.567E+Ol 
1.466E+Ol 
1.37! E+O I 
1.283E+OI 
1.200E+Ol 
1.122E+Ol 
I.050E+OI 
9.822E+OO 
9. I 88E+OO 
8.595E+OO 
8.04DE+OO 
7.52IE+OO 
7.036E+OO 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.883732E-OI 
2.013709E-Ol 
2.152655E-Ol 
2.301188E-Ol 
2.459970E-Ol 
2.629708E-Ol 

'2,,811158E-Ol 
3.005128~OI 
3.212482E-Ol 
3.434143E-OI 
3.671099E-OI 
3.924405E-OI 
1.19S189E-Ol 

4.463900E-OI 
4.484657E -0 I 
4.522700E-OI 
4.532225E-OI 
4.550445E-OI 
4.577775E-OI 
4.591925E -0 I 
4.610385E-01 
4.6JlSU7:>h-UI 

4.646I00E-01 
4.707300E-OI 
4.794098E-Ol 
5.l2489IE-01 
5.478508E-OI 
5.524260E-OI 
5.608815E-OI 
5.631363E-OI 
5.665185E-OI 
5.749740E-Ol 
5.856525E-Ol 
6.260625E-OI 
6.692609E-Ol 
7.154399E-Ol 
7.648052E-Ol 
8.175768E-Ol 
8.739896E-Ol 
9.342948E-Ol 
9.987612E-Ol 
1.067676E+OO 
1.141345E+OO 
1.220098E+OO 
1.304285E+OO 
1.394281 E+OO 
1.490486E+OO 
1.:'YJJ:lYE+UU 
1.703269E+OO 
1.820795E+OO 
1.946430E+OO 
2.080733E,oo 

2.224304E+OO 
2.377781 E+OO 
2.541848E+OO 
2.71 7235E+OO 
2.904724E+OO 
3.105150E+OO 
3.3 I 9406E+OO 
3.548445E+OO 
3.793288E+OO 
4.055024E+OO 
4.334821 E+OO 
4.63392-lE+OO 
-l.867072E+OO 

11 
e/atom 

1.1 0503E+O I 
1.11902E+O 1 
1. 1 2992E+O I 
1.137 lOE+O 1 
1.13988E+O 1 
1.13743E+Ol 
1.12871 E+O 1 
1.11216E+OI 
I.08540E+O I 
I.04440E+O I 
9.81571E+OO 
8.80332E+OO 
6.'>2604E+00 

1.92843E+OO 
9.87301E-Ol 

-1.76894E+OO 
- 2.96272E+OO 
-8. I 8637E+OO 
- 3.90944E+OO 
-3.08146E+OO 
-4.1 9430E+OO 
-3.65275E-Ol 

4.04249E-OI 
3.83984E+OO 
6.44177E+OO 
1.10633E+OI 
1.30866E+0 I 
1.3 I 659E+0 I 
1.28802E+O I 
1.21445E+0 I 
1.3 I 577E+0 I 
1.42700E+Ol 
1.50556E+0 I 
1.69001E+OI 
1.81505E+O 1 
1.90837E+01 
1.98089E+0 1 
2.03785E+0 1 
2.08094E+0 1 
2.11416E+01 
2. 1 4337E+0 I 
2.1641IE+Ol 
2.17616E+Ol 
2.1 8304E+0 1 
2.18617E+Ol 
2. 1 8659E+0 1 
2. 18498E+0 1 
2.11H8YE+Ol 
2.17801 E+Ol 
2.17335E+0 1 
2. I 6786E+O I 
2.16125E,OI 

2.15408E+Ol 
2. I 4645E+Ol 
2.13815E+Ol 
2.12933E+OI 
2 .12005E+0 I 
2. I 1 027E+0 I 
2.09847E+0 I 
2.08432E+OI 
2.06701E+Ol 
2.04452E+0 I 
2.01 195E+0 I 
1.95302E+Ol 
1.83295E+Ol 

h 
e/atom 

2.8628E+OO 
2.8 I 58E+OO 
2.7480E+OO 
2.6634E+OO 
2.5655E+OO 
2.4579E+OO 
2.3437E+OO 
2.2258E+OO 
2.1067E+OO 
1.9881E+OO 
1.8718E+OO 
1.7587E+OO 
1.649813+00 

1.5526E+OO 
1.5455E+OO 
1.5327E+OO 
1.5295E+OO 
1.5234E+OO 
l.l107E+Ol 
1.l064E+OI 
l.lOO8E+Ol 
1.5678E+OI 
1.5643E+OI 
1.5387E+OI 
1.5035E+01 
1.3816E+OI 
1.2665E+OI 
1.2526E+OI 
1.2274E+OI 
1.2208E+OI 
1.3763E+01 
1.3515E+01 
1.3211E+Ol 
1.2153E+Ol 
1.1 1 57E+0 1 
1.0224E+Ol 
9.360 1 E+OO 
8.5328E+OO 
7.7655E+OO 
7.0640E+OO 
6.4217E+OO 
5.7774E+OO 
5. 1 954E+OO 
4.6702E+OO 
4.1983E+OO 
3.7746E+OO 
3.3947E+OO 
3.0542E+OO 
2.7492E+OO 
2,4762E+OO 
2.2158E+OO 
1.983913+00 

1.7785E+OO 
1.590IE+OO 
1,4215E+OO 
1.2720E+OO 
1.1394E+OO 
1.0116E+OO 
8.9095E-Ol 
7.8546E-Ol 
6.9316E-Ol 
6.1232E-Ol 
5A145E-01 
-l.7926E-OI 
-l.3839E -0 I 
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1.3356E+04 
1.2289E+04 
1.1219E+04 
1.0172E+04 
9. 1 657E+03 
8.2 1 45E+03 
7.3273E+03 
6.5096E+03 
5.7634E+03 
5.088 I E+03 
4.4811E+03 
3.9386E+03 
3.456213+03 

3.0568E+03 
3.0288E+03 
2.9783E+03 
2.9659E+03 
2.9423E+03 
2.1 324E+04 
2.1 I 75E+04 
2.0984E+04 
2.9708E+04 
2.9591E+04 
2.8727E+04 
2.7563E+04 
2.3693E+04 
2.0317E+04 
1.9928E+04 
1.9233E+04 
1.9053E+04 
2.135IE+04 
2.0658E+04 
1.9825E+04 
1.7060E+04 
1.4652E+04 
1.2559E+04 
1.0756E+04 
9. I 725E+03 
7.8089E+03 
6.6449E+03 
5.6509E+03 
4.7557E+03 
4.0006E+03 
3.3641E+03 
2.8289E+03 
2.3793E+03 
2.0017E+03 
1.6847E+03 
1.4 I 86E+03 
1.1952E+03 
1.OOO5E+03 
8.379713+02 

7.0272E+02 
5.8772E+02 
4.9151E+02 
4.1 I 44E+02 
3.4473E+02 
2.8633E+02 
2.3589E+02 
1.9454E+02 
1.6060E+02 
1.3271 E+02 
1.0978E+02 
9.0896E+OI 
7.9162E+OI 

cr(coh+inc) 
cm2/g 

7.8662E-Ol 
8.7064E-OI 
9.5980E-Ol 
1.0539E+OO 
1.1527E+OO 
1.2558E+OO 
1.3629E+OO 
1.4735E+OO 
1.5871E+OO 
1.7030E+OO 
1.8206E+OO 
1.939IE+OO 
2.0578E't"00 

2. I 677E+OO 
2. I 759E+OO 
2.1907E+OO 
2. I 944E+OO 
2.20 I 5E+OO 
2.2120E+OO 
2.2 I 74E+OO 
2.2244E+OO 
2.2349E+OO 
2.2379E+OO 
2.2607E+OO 
2.2925E+OO 
2.4068E+OO 
2.5 1 79E+OO 
2.5315E+OO 
2.5562E+OO 
2.5627E+00 
2.5723E+OO 
2.5960E+OO 
2.6251E+OO 
2.7274E+OO 
2.8240E+OO 
2.9 1 42E+OO 
2.9972E+OO 
3.0725E+OO 
3. 1 393E+'OO 
3. 1 973E+OO 
3.2459E+00 
3.2849E+OO 
3.3 I 39E+OO 
3.3329E+OO 
3.3419E+OO 
3.3407E+OO 
3.3297E+00 
3.3089E+OO 
3.2788E+00 
3.2397E+OO 
3. I 920E+OO 
3.136413+00 

3.0733E+00 
3.0033E+OO 
2.9272E+00 
2.8457E+OO 
2.7593E+00 
2.6689E+00 
2.5750E+00 
2,4786E+00 
2.380 I E+OO 
2.2803E+OO 
2. I 798E+OO 
2.0792E+00 
2.0055E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOR+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.00013+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

6.582E+OO 
6.1 57E+OO 
5.760E+OO 
5.388E+OO 
5.040E+OO 
4.715E+OO 
4.4lOE+OO 
4.1 26E+OO 
3.859E+OO 
3.6IOE+OO 
3.377E+OO 
3. 1 59E+OO 
2.9.J.JB+OO 

2.777E+OO 
2.765E+OO 
2.74IE+OO 
,)71t;R+OO 
2.725E+OO 
2.708E+OO 
2.700E+OO 
2.689E+OO 
2.673E+OO 
2.669E+OO 
2.634E+OO 
2.586E+OO 
2.4 I 9E+OO 
2.263E+OO 
2.244E+OO 
2.211E+OO 
2.202E+OO 
2. I 89E+OO 
2. I 56E+OO 
2.117E+OO 
1.980E+OO 
1.853E+OO 
1.733E+OO 
1.621E+OO 
1.516E+OO 
1.419E+OO 
1.327E+OO 
1.241E+OO 
1.16IE+OO 
I.086E+OO 
1.016E+OO 
9.506E-OI 
8.892E-Ol 
8.318E-Ol 
7.781E-Ol 
7.279E-Ol 
6.809E-Ol 
6.370E-Ol 
5.959EOl 

5.574E-Ol 
5.214E-Ol 
4.878E-Ol 
4.563E-OI 
4.268E-Ol 
3.993E-Ol 
3.735E-Ol 
3,494E-Ol 
3.269E-Ol 
3.058E-Ol 
2.860E-Ol 
2.67.6E-OI 
2.547E-Ol 
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T~BLE I: Fonn factors. attenuation and scattering cross-sections, Z - 1-92, from E = O.(XH-O.OIO keY to E ="400-1000 keY - Continued. 

======================================================= 
£ 
KeV 

4.941568E+OO 
4.953664E+OO 
4.96 I 434E+OO 
4.99 (Z3ZE-?OO 

5.~5728£+OO 
5.29~7£*(lq 
5.66D855E+OO ',. 
6.051 453E+OO 
6.469004£+00 
6.91 5365E+00 
7.392525£+00 
7.902609E+OO 
8.447&90£+00 
9.030194£+00 
9.653919E+00 
1.032004£+01 
1.I03212£+0} 
1.1 79334E+0} 
1.260708£+01 
1.347697£+01 
1.440688£+0) 
1.540095E+01 
1.646362E+01 
l.J5996\E+O\ 
1.88 I 398E+01 
2.011215E+01 
2.1 49988E+01 
2.298338£+01 
2.456923E+01 
2.626450E+01 
2.807676E+01 
3.001 405E+O I 
3.208S02I:..,.OI 

) .429889E+0 1 
3.666551£+01 
3.919543E+0\ 
4. 1 89992E+01 
4.479\0IE+01 

4.788159£+01 
5.1 1 8541.E+01 
5.471721 E+O 1 
5549270E+0 1 
6.252870E+01 
6.6843 1 8E+01 
7.1 45536E+01 
7 .638578E+0 I 

8. I 65640E+0 I 
'.729069E+01 
9331374£+01 
9.975239E+01 
1.066353£+02 
! .\3993 I E+02 

1.218587E +02 
\ .302669£+02 
: .J92553E+01 
1../886.JOE+02 
1 ')Qll'if,j:;-f.n' 

l.iOI159E+02 
l, 3185~9E+02 
1.944018E+O: 
~.078 t 56E+02 

2.2215~8E+O~ 

2.37-/-.1535£+02 
~.5~8699E+O::! 

::.713869E+m 

f, 
e/atom 

1.68446E+O 1 
1.61067E+OI 
1.50532E+0\ 
1 ,6~19jE+Ol 

1.85331E<01 
1.9994 I E+OI 

2.08781E+01 
2.t3665E+Ol 
2. 1 6932E+O\ 
2.19215E+OI 
2.20793E+O\ 

2.2 1 897E+Ol 
2.22671E+01 
2.23223E+0 I 
2.23587E+Ol 
2.24196E+OI 
2.24250E+OI 
2.24203E+01 
2.24091 E+O I 
2.23936E+01 
2.23754E+OI 
1..23555E+OI 
2.23348E+OI 
2.231 39E<OI 
2.22934E+OI 
2.22735E+01 
2.22547E+01 
2.22365E+01 
2.22186E+OI 
2.22014E+OI 
2.2 I 864E+0 1 
2.21708£+0 I 
2.2 \ SS')C-tO I 

2.2 1 420E+0 I 
2.21289E+Ol 
2.21169E+01 
2.21058E+OI 
2.20957E+OI 

2.20863E+Dl 
2.20179E+0 1 
2.2070IE+01 
2.20631 E+O I 
2.20568E+O) 

2.20510E+01 
2.20458E+O\ 
2.2041IE+01 
2.20369E+01 
2.20331E+O! 

2.20297E+01 
2.20266E+Ol 
2.20237Et-Ol 
2.202 1 2E+O ~ 

2.20!89E+Ol 
2.20!69E+OI 
2.20150E+Ol 
2.20U~E+OJ 
J lnllQF-t-[)\ 

J.:WI06E+OI 

.'2.2009.4£+0 i 
2.20084E+O l 
1.2OQ7SE+Ol 
2.20066£+0 I 
.L:!OO59E+OJ 
2.20052Et-Ol 

2.2oo4liE+O I 

j, 
elacom 

4.2651E-OI 
4.2463E-OI 
4.2343E-OI 
3.9:;1613+00 

3.8444£+00 
3.55OOE+00 
3.1852E+00 
2.8699E+00 
2.5886E+00 
2.3196£+00 
2.0760E+00 
1.8566E+00 
1.6599E+00 
1.4823£+00 
1.3\90E+00 
1.l692E+00 
1.0330E+00 
9.1250£-01 
8.0612E-OI 
7.1218E-01 
6.2924E-01 
5.5599E-OI 
4.9128E-0\ 
4.34\4£-01 
3.8365E-01 
3.3906E-Ol 
2.996610-01 
2.6320E-01 
2.3115E-0I 
2.0302E-0I 
1.77)2E-01 
1.5460E-01 
1.34791: -01 

1.1752E-01 
1.0247E-OI 
8.9345E-02 
7.7906E-02 
6.7933£-02 

5.9238E-02 
5.1657£'-02 
4.5047£-02 
3.9284E-02 
3.4259£-02 
2.9877E-02 
2.6057£-02 
2.2725£-02 
1.9787E-02 
1.7165£-02 
1.4891E-02 
1.2918E-02 
1.1207E-02 
9.7228E-0) 
8A35IE-O] 
7.3180E-OJ 
6 . .1.189£-0.1 
5.5082E -03 
..1.77!<::QE-Cl~ 

4.1462E-03 
3.5972E-03 
0.1210E-0) 
2.7079E-0' 
2.3494E -03 
2.0384£-·03 
1.7686E-·03 
I.5J4Ii£-01 

7.5855E+01 
7.5337E+01 
7.5006E<01 
6.9J51 e+oz 
6.6698E+D2 

5.8919E+02 
4.945IE+02 
4. 1681 E+02 
3.51688+02 
2.9479E+02 
2.468IE+02 
2.0648E+02 
1.7269E+02 
1.4426E+02 
1.2oo8E+02 
9.9571E+OI 
8.2293E+Ol 
6.8oo2E+01 
5.6196E*01 
4.6444E*01 
3.8386E+OI 
3. I 728E+01 
2.6226E+01 
2. 1 679E+OI 
1.7922E+OI 
1.4816£+01 
1.2250E+01 
I.OO64E+01 
8.2686£+00 
6.7934E+OO 
55507E+00 
45269£+00 
J.(i'7ZI E.,.()O 

3.0113E+00 
2.456IE+00 
2.oo34E+00 
1.634\E+OO 
1.3329£+00 

1.0873E+00 
8.8697E-OI 
7.2355E-01 
5.9026E-01 
4.8153E-0I 
3.9284E-0} 
).2048E-01 
2.6146E~01 

2.1297£-01 
1.7282E-01 
1.4025E-·01 
1.1 382£-01 
9.2368E-01 
7.4961£-01 
6.0836£-02 
4.9372E-Q2 
4.<)069E-02 
~.2520E-O':: 

1.6JQJ~-0] 

2.1.t20£-02 
~ .7385£ -\)2 
1.4110£-0, 
!.1~52E-O':: 

92946E-0) 
7.54.!-'6£-0.1 
(11:::29E-03 

4.9696£-0) 

<r(coh+inc) 
cm2/g 

1.9827E+OO 
1.979\E+00 
1.9767E+00 
1.9615E+OO 

1.9457E+OO 
1.8799E+00 

1.7822E+00 
1.6864E+00 
1 5928E+00 
1.5018E+00 
1.4137£+00 
1.3288£+00 
1.2471E+00 
1.1 689E+OO 
1.0942E+00 
1.0233£+00 
9.5597£-01 
8.9237E-01 
8.3244E-01 
7.1613E-01 
7.2338E-OI 
6.7409E-OI 
6.2815E-0\ 
5.8545E-Ol 
5.4584E-01 
5.0920E-OI 
4.7537E-01 
4.4420E-01 
4.1554E-OI 
3.8923E-01 
3.651IE-01 
3.4305E-01 
J.2288E-01 

3.0447£-01 
2.8768E-OI 
2.7237E-01 
2.5842E-OI 
2.4571E-01 

2.3413E-OI 
2.2357£-01 
2.1393E-OI 
2.0512E-01 
L9706E-O} 
1.8966E-01 
1.8285E-01 
1.7657E-01 
1.7076E-Ol 
1.6536E-01 
1.6033E-OI 
1.5561E-0) 
I.5IIRE-OI 
1.4699E-01 
1.4302E-·01 
U923E-01 
U560E-OI 
LJ:!II£-01 
).25'751;>01 

t.25-\9E-O\ 
) ,:?.?J2E-Ol 
1.19~--1-E-Ot 

!.l6~.;E-OJ 

I 1328E-Ol 
I ;O.1RE-Ol 
1.0754E-OI 

1.0./75E-01 

O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
t'J.nle+OZ 

5.962E+02 
5.261£+02 
4.42610+02 
3. 737E.02 
3. I 58E.02 
2.649E+02 
2.219E+02 
1.857E+02 
I.S53E+02 
1.298E+02 
1.082E+02 
8.979E+O\ 
7.426E+OI 
6. I 42E+0 I 
5.080E+OI 
4.202E+Ol 
3.475E+01 
2.874E+Ol 
2.377£+01 
1.966E<01 
1.626£+01 
1.345E+OI 
1.112E+01 
9. I 36E+00 
7.503£+00 
6.1621'+00 
5.035£+00 
4.107E+00 
3.3.:iOE1'"OO 

2.733E+00 
2.229E+00 
1.8 I 9E+00 
1.483£+00 
1.210E+OO 
9.87IE-01 
8.052£-01 
6.568E-Ol 
5.358E-01 
4.370E-01 
3.565E-01 
2.908E-01 
2.372E-OI 
1.9.12£-01 
1568E-OI 
L271E-O\ 
1.033£-01 
8.380E-02 
6.800E-02 
5.519£-02 
4.478E-02 
3.634E-02 
1.9-\-9E-02 
2.391£-02 

1.942£-02 
1.576£-02 
: .:';79E-02 

1.038E-02 
SAl5E -OJ 
6.837E -03 
5.548E-03 
.J.501E-Ol 

nm 

2.509E-Ol 
2.503E-0\ 
2.499E-0\ 
2.-m4B-DJ 

2A48E-OI 
234lE-O! 
2.190E-OI 
2.049E-OI 
1.917E-01 
1.793E-01 
1.677E-OI 
1.569E-Ol 
1.468E-01 
I.373E-01 
1.284E-OI 
L20IE-01 
L124E-OI 
1.051E-01 
9.S34E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.531E-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.04(;E-02 
4.72lE-02 
4.416E-02 
4.131E-01 
3.864E-Ol 

3.615E-02 
3.38IE-02 
3.16.1E-02 
2.959£-02 
2.768£-02 
2.5~9E--02 

2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.7.15E-02 
1.61.3E-02 
1.518E-02 
1.420E~02 

l.32'i£-I):! 
1.243E-02 
1.163E-02 
1.088E-02 
1.017E -02 
9.518E-03 
8.903E-03 
8.329E-·03 
7.7i)JE-~O) 

7.288E-O) 
6.~ISE-OJ 

0.378E-03 
5.966E~03 

5.581E-O) 
5.221E-Q3 

".SS4E-03 
4.569E-03 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = ~1000 keY - Continued. 

E II h ~ a(coh+inc) ~K A 
keY elatom e/atom cm2/g cm2/g cm2/g nm 

2.901 I 26E+02 2.20041 E+O I 1.3315E-03 4.0336E-03 I.0200E-01 3.654E-03 4.274E-03 
3.101304E+02 2.20037E+OI 1.1553E-03 3.2739E-03 9.9285E-02 2.965E-03 3.998E-03 
3.3 I 5294E+02 2.20032E+OI 1.0024E-03 2.6573E-03 9.6615E-02 2.406E-03 3.740E-03 
3.544049E+02 2.20029E+OI 8.6974E-04 2. I 568E-03 9.3982E-02 1.953E-03 3.498E-03 
3.788588E+02 2.20025E+O I 7.5465E-04 1.7506E-03 9. I 387E-02 1.585E-03 3.273E-03 
"4.05000-1~+O2 2.20023E+O I 6.5480E-04 1.4209E-03 8.8829E-02 1.286E-03 3.06IE-03 
4.3294511t!-o2 2.20020E+O I 5.6816E-04 1.1534E-03 8.6308E-02 1.044E-03 2.864E-03 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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v Z= 23 

Atomic weight - 5.094150E+OI glmol. nominal density p (glcm3
) - 6.1000E+OO 

I',{bamslatom) - jL(cm2/g) X 8.45904E+OI. E(eV) jL(cm2/g) - !l(elatom) X 8.26052E+05 

g edges. Edge energies (ke V): 

K 5.465IOE+OO L 6.28200E-00 L II 
\1 '- I 6.65000E-02 M II 3.78000E-02 M III 
Relativistic cO~eQon estimate 1m (H82.3/5CL) - -8.1133E-02. -5.0400E-02 e/atom 
Suclear Thomson Cdrrection 1m: - -5.6967E-03 elatom 

E 
keY 

I.069000E-02 
1.1 42761E-02 
1.221612E-02 

1.305903E-02 
1.3960IOE-02 
I.492335E-02 
1.595306E -02 
1.705382E-02 
I.823053E-02 
I.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500lE-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.704400E-02 
3.761IooE-02 
3.776220E-02 
3.797993E-02 
3.798900E-02 
3.855600E-02 
4.060054E-02 
4.340198E-02 
4.639671E-02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
b.517000E-02 
6.6 1 6750E-02 
6.643350E-02 
6.683250£-02 
6.78300013 02 

6.923942E-02 
7.401695E-02 
7.91241IE-02 
8.458368E-02 
9.041995E-02 
9.665893E-02 
1.033284E-OI 
1.104581 E-O 1 
1.180797E-OI 
1 .262272E - 0 1 

1.349368E-0 I 
1.442475E-01 
1.542005E-01 
1.648404E-01 
1.762144E-01 

II 
Clatom 

6.03298E+OO 
6.07191E+OO 
6.1 1684E+00 

6. 16824E+OO 
6.22652E+OO 
6.29198E+OO 
6.36478E+OO 
6.44492E+OO 
6.53219E+OO 
6.62612E+OO 
6.72589E+OO 
6.83025E+OO 
6.93728E+OO 
7.04404E+OO 
7.1 4583E+OO 
7.23437E+OO 
7.2931IE+00 
7.28097E+00 
7.04435E+OO 
6.3 1 229E+OO 
5.04483E+OO 
3.35785E+OO 
5.28829E+00 
5.34875E+00 
7. 1 2733E+OO 
8.8 1 634E+OO 
9. 44378 E+OO 
9.66967E+00 
9.79279F.+OO 
9.873IOE+00 
9.92252E+00 
9.93366E+00 
9.84482E+00 
9.8 1 827E+00 
9.66616E+00 
9.48206E+00 
9.66842E+00 
9.83442E+OO 

9.92865E+00 
I. oo868E+0 1 
1.01956E+01 
[.02928E+01 
1.03896E+0 1 
1 .04924E+0 1 
1.06054E+0 1 
1.07319E+OI 
1.08633E+OI 
1 .1 0204E+0 1 
1.11921E+01 
1.l3764E+01 
1.15703E+01 
1.17692E+OI 
1.19653E+01 

h 
elatom 

1.3926E+00 
I.482lE+00 
I.5754ETOO 

1.6720E+00 
1.7714E+00 
1.8729E+00 
1.9757E+00 
2.0791E+00 
2.182IE+00 
2.2838E+00 
2.3833E+00 
2.4796E+00 
2.5720E+00 
2.6595E+00 
2.7415E+00 
2.8172E+00 
2.8862E+00 
2.9480E+00 
3.0024E+00 
3.0326E+00 
3.0429E+00 
3.0455E+00 
6.4585E+00 
6.4533E+00 
6. 1 450E+00 
5.2816E+00 
4.466 1 E+OO 
3.9727E+00 
3.6535E+00 

3.4244E+00 
3.2483E+00 
3.1 077 E+ 00 
2.9948E+00 
2.9856E+00 
2.9639E+00 
2.9583E+00 
3.3 1 36E+00 
3. JOUOt.+OO 
3.2845E+00 
3.248IE+00 
3.2329E+00 
3.236IE+00 
3.2560E+00 
3. 2903E+00 
3.3358£+00 
3.3885E+00 
3.4437E+00 
3.4966E+00 
3.5423E+00 
3.5763E+00 
3.5945E+00 
3.5910E+00 
3.5633E+00 

1.0761E+05 
1.0713E+05 
1.06'3E+05 

1.0576E+05 
I.0482E+05 
1.0367E+05 
l.m.10E.05 

1.007lE+05 
9.8873E+04 
9.6802E+04 
9.4499E+04 
9. 1974E+04 
8.9242E+04 
8.6323E+04 
8.3240E+04 
8.0018E+04 
7.6686E+04 
7.3272E+04 
6.9808E+04 
6.7625E+04 
6.6831E+04 
6.6621E+04 
1.4047E+05 
1.4032E+05 
l.3165E+05 
1.0746E+05 
8.5002E+04 
7.0730E+04 
6.084813'1'04 

5.3352E+04 
4.734lE+04 
4.2369E+04 
3.8 1 95E+04 
3.7844E+04 
3.7002E+04 
3.6784E+04 
4.0957E+04 
4.0 1 95E+04 
3.9 1 85E+04 
3.6250E+04 
3.375IE+04 
3.1604E+04 
2.9746E+04 
2.8119E+04 
2.6668E+04 
2.5340E+04 
2.409 1 E+04 
2.2882E+04 
2.1685E+04 
2.0480E+04 
1.9256E+04 
1.7995E+04 
1.670~E+04 

5.205OOE-00 
3.78000E-02 

1.4704E-04 
1.9954E-04 
LOY:; 1 t.-04 

3.6151E-04 
4.8268E-04 
6.4!02E-04 
8.46798-04 

1.1127E-03 
1.4545E-03 
1.8914E-03 
2.4469E-03 
3. 1492E-03 
4.0324E-03 
5.1 372E-03 
6.5117E-03 
8.2128E-03 
1.0307E-02 
1.2871E-02 
1.5995E-02 
1.8280E-02 
1.9180E-02 
1.9424E-02 
1.9779E-02 
1.9794E-02 
2.0736E-02 
2.4342E-02 
2.9813E-02 
3.6340E-02 
4.4087E-02 

5.3233E-02 
6.3978E-02 
7.6537E-02 
C) 111Qf:;-02 

9.2597E-02 
9.6282E-02 
9.7275E-02 
9.8174E-02 
1.0257E-OI 
1.0803E-OI 
1.2748E-01 
1.4975E-Ol 
1.7513E-01 
2.0390E-01 
2.3636E-01 
2.7278E-OI 
3.1347E-01 
3.5867E-01 
4.0865E-0[ 
4.6362E-01 
5.2379E-OI 
5.893IE-01 
6.6030E-OI 
7.3680E-OI 

L 
M 

IIJ 
IV 

O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
0.00013'1'00 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 
O.oooE+oo 
O.oooE+oo 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

5. 1 2900E-Ol 
2.20000E-03 

). 

nm 

1. 160E+02 
l.085E+02 
1.015E+02 
9.494E+Ol 
8.881E+OI 
8.308E+OI 
7.772ETOI 

7.270E+01 
6.801E+Ol 
6.362E+Ol 
5.951E+Ol 
5.567E+01 
5.208E+01 
4.872E+01 
4.557E+01 
4.263E+01 
3.988E+01 
3.73IE+OI 
3.490E+OI 
3.347E+OI 
3.296E+OI 
3.283E+OI 
3.264E+01 
3.264E+OI 
3.216E+Ol 
3.054E+01 
2.857E+Ol 
2.672E+OI 
2.5OOE+01 
2.338E+OI 
2. 1 87E+OI 
2.046E+01 
1.?14E+OI 

1.902E+OI 
1.874E+01 
1.866E+OI 
1.855E+01 
1.828E+Ol 
1.79IE+OI 
1.675E+01 
1.567E+01 
1.466E+01 
1.371E+01 
1.283E+01 
1.2ooE+01 
1.122E+Ol 
1.050E+Ol 
9.822E+00 
9.1 88E+OO 
8.595E+00 
8.040E+00 
7.52 1 E+OO 
7.036E+00 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.883732E-01 
2.013709E-01 
2.152655E-01 
2.301188E-OI 

,2.459970E -01 
1.629708&-01 
2.81 1 1 58E':'6 1 
3.005128E-01 
3.212482E-01 
3.434143E-01 
3.671099E-OI 

3.924405E-01 
4.195189E-01 
4.484657E-01 
4.794098E-01 
5.026420E-01 
5. 1 OO9OOE-O I 
5.103355E-01 
5.12489IE-01 
:5.1:5464:5E-Ol 

5.178975E-OI 
5 .I 99795E - 01 
5.231025E-01 
5.231580E-01 
5.309I00E-01 
5.478508E-Ol 
5 .856525E -0 1 
6. 1 56360E-01 
6.250590E-OI 
6.260625E-OI 
6.275718E-Ol 
6.313410E-01 
6.407640E-01 
6.692609E-OI 
7.154399E-OI 
7.648052E-01 
8.175768E-OI 
8.739896E-OI 
9.342948E-OI 
9.987612E-01 
1.067676E+00 
1.141345E+00 
1.220098E+OO 
1.304285E+OO 
1.394281 E+OO 
1,490486E+OQ 

1.593329E+00 
1.703269E+OO 
1.820795E+OO 
19J641()F ... ()() 

2.080733E+00 
2.224304E+00 
2.377781 E+OO 
2.541848E+00 
2.7 I 7235E+00 
2.904724E+00 
3.105150E+00 
3.3 1 9406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.334821 E+oo 
4.633924E+00 
4.953664E+00 
5.295467E+<x) 

II 
e/atom 

1.21513E+OI 
1.23224E+O 1 
1.24690E+0 1 
1.25871E+OI 
1.26713E+01 
1.27160E+O 1 
1.27150E+01 
1.26602E+o 1 
1.25404E+01 
1.23391E+01 
1.20299E+O I 

1.15670E+O 1 
1.08618E+O 1 
9.71 151E+OO 
7.46757E+OO 
3. 15839E+OO 

- 1.39635E+00 
-1.70484E+00 
-7.62793E+00 
- 2.:50381 E+OQ 

- 1.34166E+00 
- 2.63868E+OO 

1.09287E+00 
1.1 44OOE+OO 
5.20730E+00 
9.04877E+00 
1.28372E+O 1 
1.40588E+01 
1.37816E+0 1 
1.36222E+0 1 
1.30350E+O 1 
1.40717E+0 I 
1.52143E+OI 
1.68550E+0 I 
1.84554E+OI 
1.95960E+0 I 
2.04566E+OI 
2.11301E+OI 
2.16581E+OI 
2.20899E+0 1 
2.24125E+0 1 
2.26235E+0 1 
2.27603E+01 
2.28438E+0 1 
2.28869E+0 1 
2.28996E+0 1 

2.28934E+0 1 
2.28669E+OI 
2.28285E+0 1 
? ?7R19F ... OI 

2.27317E+0 1 
2.26720E+0 1 
2.26035E+0 I 
2.25308E+0 1 
2.24528E+0 1 
2.23715E+OI 
2.22923E+0 1 
2.21901 E+O 1 
2.20721 E+O 1 
2. I 9364E+0 1 
2.17762E+0 1 
2. 1 5764E+OI 
2.13044E+0 1 
2.08694E+0 1 
1.98136E+Ol 

fz 
elatom 

3.5119E+00 
3.4384E+00 
3.345IE+00 
3.2352E+00 
3.1 120E+00 
2.9789E+00 
2.8390E+00 
2.6950E+00 
2.5496E+00 
2.4050E+00 
2.2630E+OO 

2. 1 248E+00 
1.9915E+00 
1.8639E+00 
1.7424E+00 
1.660IE+00 
1.635IE+00 
1.6343E+00 
1.6273E+00 
1. 1 216E+Ol 
1.1206E+01 
1.1 147E+01 
1.5841E+Ol 
1.5839E+01 
1.5532E+OI 
1.4897E+01 
1.3629E+01 
1.2738E+OI 
1.2476E+OI 
1.2448E+OI 
1.2407E+01 
1.3990E+OI 
1.3733E+OI 
1.3000E+OI 
1.1939E+OI 
1.0937E+OI 
1.0006E+OI 
9. 1 452E+00 
8.3284E+00 
7.5803E+00 
6.8343E+00 
6.1 482E+00 
5.5300E+00 
4.9725E+00 
4.4710E+00 
4.0201E+OO 

3.6167E+00 
3.2545E+00 
2.9300E+00 
2.tS393E+00 
2.3764E+00 
2.1 275E+00 
1.9068E+00 
1.7099E+00 
1.529IE+00 
1.3687E+00 
1.2150E+00 
1.0704E+00 
9.4397E-Ol 
8.333IE-OI 
7.3636E-OI 
6.5136E-OI 
5.7675E-Ol 
5.112IE-Ol 
4.5356E-Ol 
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1.5400E+04 
1.4105E+04 
1.2836E+04 
1.1613E+04 
1.0450E+04 
9.3574E+03 
8.3423E+03 
7.408lE+03 
6.556 1 E+03 
5.785IE+03 
S.0920E+03 

4.4725E+03 
3.9214E+03 
3.4333E+03 
3.0023E+03 
2.7282E+03 
2.6480E+03 
2.6454E+03 
2.6229E+03 
1.8010E+04 

1.7874E+04 
1.7708E+04 
2.5016E+04 
2.50 1 OE+04 
2.4 1 67E+04 
2.2462E+04 
1.9223E+04 
1.709 1 E+04 
1.6487E+04 
1.6424E+04 
1.6331E+04 
1.8304E+04 
1.7704E+04 
1.6045E+04 
1.3784E+04 
1.I812E+04 
1.0110E+04 
8.6436E+03 
7.3635E+03 
6.2695E+03 
5.2877E+03 
4.4498E+03 
3.7440E+03 
3. 1 493E+03 
2.6489E+03 
2.2283E+03 

1.8751 E+03 
1.5784E+03 
1.3293E+03 
1.1201 E+03 
9.4343E+02 
7.9009E+02 
6.6245E+02 
5.5567E+02 
4.6485E+02 
3.8923E+02 
3.2323E+02 
2.6638E+02 
2.1975E+02 
1.8147E+02 
1.5001E+02 
1.2412E+02 
1.028 1 E+02 
8.52..t6E+01 
7.0752E+01 

a(coh+inc) 
cm2/g 

8.1 885E-01 
9.0637E-01 
9.9924E-01 
1.0973E+OO 
1.2002E+OO 
1.3077E+00 
1.4 1 94E+OO 
1.5347E+00 
1.6530E+OO 
1.7739E+OO 
1.S965E+OO 

2.020IE+00 
2. 1 44OE+00 
2.2672E+OO 
2.3889E+OO 
2.4739E+OO 
2.5000E+00 
2.5008E+00 
2.5083E+00 
2.:l18:lE+OO 

2.5268E+00 
2.5338E+00 
2.5443E+00 
2.5445E+OO 
2.5702E+00 
2.6243E+OO 
2.7362E+00 
2.8167E+00 
2.8406E+00 
2.843 1 E+OO 
2.8469E+00 
2.8562E+00 
2.8790E+00 
2.944IE+00 
3.0384E+00 
3. 1 253E+00 
3.2040E+00 
3.2740E+00 
3.3348E+00 
3.3858E+00 
3.4268E+00 
3.4574E+00 
3.4776E+00 
3.4872E+00 
3.4863E+00 
3.475013+00 

3.4537E+00 
3.4225E+00 
3.3819E+00 
3.3324E+00 
3.2745E+00 
3.2088E+OO 
3. 1 360E+00 
3.0567E+00 
2.9716E+00 
2.8815E+00 
2.7871 hOO 
2.6892E+00 
2.5884E+00 
2.4856E+00 
2.38l3E+00 
2.2763E+00 
2.171IE+00 
2.0664E+00 
1.9627E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC't'OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.O<x)E+OO 

nm 

6.582E+OO 
6. 1 57E+00 
5.760E+oo 
5.388E+00 
5.040E+00 
4.715E+00 
4.410E+00 
4. 1 26E+oo 
3.859E+OO 
3.61OE+OO 
1177F+OO 

3. 1 59E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2. 467E+00 
2.43IE+00 
2.429E+00 
2.419E+00 
2.40JE't'OO 

2.394E+00 
2.384E+00 
2.370E+00 
2.370E+00 
2.335E+00 
2.263E+00 
2.117E+00 
2.014E+00 
1.984E+00 
1.980E+00 
1.976E+00 
1.964E+00 
1.935E+00 
1.853E+00 
1.733E+00 
1.62IE+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.24IE+00 
1.161E+00 
1.086E+OO 
1.0 1 6E+00 
9.506E-OI 
8.892E-OI 
8.318E-Ol 

7.78IE-OI 
7.279E-OI 
6.809E-Ol 
6.370E-OI 
5.959E-01 
5.574E-OI 
5.214E-Ol 
4.878E-Ol 
4.563E-OI 
4.268E-OI 
3.993E-OI 
3.735E-01 
3.494E-OI 
3.269E-Ol 
3.058E-OI 
2.860E-OI 
2.676E-01 
2.503E-Ol 
2.34IE-01 
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T ~BU; I: Form factors. attenuation and scattering cross-sections. z..1-92. from E - 0.001-0.010 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

5.355798E+OO 

5.437774E+OO 
5.459635 E+W 

5.492425E+OO 

5.SZ4402E+OO 

5.660855E+OO, 
6.051453E+OO '\ 

6.469004E+OO 

6.9 1 5365E+OO 

7.392525E+OO 

7.902609E+OO 
8.447890E+OO 

9.030794E+OO 

9.653919E+OO 

I.032004E+0 1 

1.103212E+O I 

I. 1 79334E+0 1 

1.260708E+O 1 

1.347697E+O 1 
1.4406RRE+O I 
1.540095E+0 1 

1.646362E+O 1 

I. 759961 E+O 1 

1.881398E+O 1 

2.011215E+OI 

2. 1 49988E+O I 

2.298338E+O 1 

2.456923E+0 I 
2.626450E+O I 

2.807676E+O 1 

3.00 1405E+0 1 

3.208502E+O 1 

3.429889E+O I 

3.666551 E+O I 

3.9 1 9543E+0 1 

4.1 89992E+0 I 

4.479101 E+OI 
4. 7881 ~9E+O I 

5.1 I 8542E+0 I 

5.47172IE+OI 

5.849270E+OI 

6.252870E+0 I 

6.684318E+0 1 

7. 1 45536E+0 J 

7 .638578E+0 I 

8. 1 65640E+0 1 

8.729069E+OI 

9.331374E+01 

9.975239E+01 

I.066353E+O::! 
1.1 ~9931 E+02 

1.2! 8587E+02 

1.302669E+02 

1.392553E+02 

1.488640E+02 

I.S91356E+02 

1.701159E+02 

1.818539E+02 

1.944018E+02 
2.078156E+02 

2.221548E+02 

2.:n48.<SE+02 

2.538699E+02 

2.7 1 3869E+02 

2.901 126E+02 

fl 
e/atom 

I. 93670E+O I 

1.789 I 6E+0 I 
1.61 I U9E+U I 

1.79281E+Ol 

J.95732E+01 

2.02817E+Ol 

2.15912E+01 

2.21944E+0 I 

2.25734E+0 I 

2.28396E+O I 

2.30228E+O I 
2.31513E+OI 

2.32454E+OI 

2.33090E+0 1 

2.33493E+OI 

2.341 48E+OI 

2.34254E+0 1 

2.34240E+O 1 

2.341 49E+0 1 
,)~400RF+Ol 

2.33833E+0 1 

2.33639E+0 1 

2.33434E+OI 

2.33225E+OI 

2.33018E+OI 

2.32816E+OI 

2.32624E+0 1 

2.32443E+OI 
2.32271 C+O I 

2.32099E+OI 

2.3 1 928E+0 I 

2.31764E+OI 
2.3 I 61OE+0 I 

2.3 I 466E+O I 

2.31332E+0 I 

2.31208E+0 1 

2.31094E+0 I 
LJU989E+UI 

2.30894E+0 1 

2.30806E+0 I 

2.30727E+0 I 

2.30654E+0 I 

2.30589E+0 I 

2.30530E+0 I 

2.30476E+0 I 

2.30431 E+O I 

2.30386E+01 

2.30346E+0 I 

2.30310E+01 

2.30277E+0! 
2.30247E+OI 

2.3022 I E+O I 

2.30197E+OI 

2.30 1 76E+0 1 

2.30157E+Ol 

2.30 ,-lOE+O 1 

2.30: 24E+0 1 

2.30111 E+OI 

2.30099E+Ol 
2.30088E+0 1 

2.3007SE+O 1 

~.-'0069E+Ol 

2.30062E+0 1 

n0055E+OI 

~ .30049E+0 1 

h 
e/atom 

4.4449E-Ol 

4.3262E-01 
4.2954E-UI 

3.937 1 E+OO 

3.8274E+00 

3.7 I 67E+00 

3.3 1 54E+00 

2.9844E+00 

2.693IE+00 

2.4213E+00 

2.169IE+00 
1.94 1 4E+00 

1.7355E+00 

1.5457E+00 

1.3765E+00 

1.2246E+00 

1.0823E+00 

9.5604E-Ol 
8.4453E-OI 
74.fi07F-Ol 

6.5914E-01 

5.8237E-Ol 

5.1457E-Ol 

4.5469E-01 

4.0180E-OI 

3.5508E-OI 

3.1380E-01 

2.7646E-OI 
2.4293E-OI 

2.1236E-01 

1.8533E-OI 

1.6172E-Ol 

1.4113E-Ol 

1.2316E-Ol 

1.0749E-01 

9.3808E-02 

8.1873E-02 
7. I 451H:.-U2 

6.2370E-02 

5.4438E-02 

4.7517E-02 

4. I 476E-02 

3.6204E-02 

3.1603E-02 

2.7587E-02 

2.4042E-02 

2.0874E-02 

1.8123E-02 

1.5735E-02 

1.3662E-02 
1.l1362E-02 

1.0300E-02 

8.943IE-03 

7.7653E-03 

6.7426E-03 

5.8547E-03 

5.0838E-03 

4.4144E-03 

.1.833~E-O.< 

3.3286E-m 

2.S904E-O.1 

2.S099E-0.' 

2.1795E-·1)3 

I .S926E - 0:; 
1.6435E - 0.1 

6.8556E+OI 

6.5720E+01 
6.499IE+Ol 

5.92 1 3E+02 

5.6717E+02 

5.4235E+02 

4.5257E+02 

3.8109E+02 

3.2170E+02 

2.7056E+02 

2.2673E+02 
1.8984E+02 

1.5875E+02 

1.3226E+02 

1.10 1 8E+02 

9.1698E+OI 

7.5812E+OI 

6.2642E+01 

5.1764E+01 
<1 'J77RF+() I 

3.5354E+01 

2.9220E+OI 

2.41 52E+01 

1.9964E+OI 

1.6503E+01 

1.3643E+Ol 

1. I 279E+OI 

9.2949E+OO 
7.6406E1-00 

6.2480E+00 

5. 1 006E+00 

4. 1637E+00 

3.3990E+OO 

2.7748E+00 

2.2653E+00 

1.8494E+00 

1.5099E+00 
1.2328E+00 

1.0065E+00 

8.2184E-OI 

6.7105E-OI 

5.4793E-OI 

4.4742E-OI 

3.6535E-Ol 

2.9834E-01 

2.4321E-Ol 

1.9753E-Ol 

1.6043E-OI 

U030E-Ol 

1.05S.1E-Ol 
8.:5960E-V2 

6.9820E-0~ 

5.6710E-m 

4.6063E-O~ 

3.7415E-0~ 

3.0391 E-02 

~.4686E-<)2 

2.00S~E-m 

1.6~88E-02 

: .3~31 E -O~ 
lJJ74-'E-O':: 

:'U30.'[·-(l.' 
7'()<)18E-·O'< 

5. 7';,()<.i [-0.1, 

4.6-;",)"7[·-0.' 

<r(coh+inc) 

cm2/g 

1.9452E+00 

1.9218E+00 
1.91 57E+OO 

1.9065E+OO 

1.8839E+OO 

1.8604E+00 

I.7602E+00 

1.6622E+00 

1.5670E+OO 

1.4747E+OO 

1.3857E+OO 
1.300IE+OO 

1.2181E+OO 

I. 1 399E+OO 

1.0654E+OO 

9.9485E-01 
9.2813E-Ol 

8.6524E-OI 

8.0615E-OI 
75()77F-OI 

6.990IE-01 

6.5077E-01 

6.059IE-01 

5.6430E-OI 

5.2579E-Ol 

4.9023E-01 

4.5746E-Ol 
4.2733E-OI 
3.9966E-OI 

3.7430E-OI 

3.5110E-OI 

3.2989E-Ol 

3.1053E-Ol 

2.9287E-Ol 

2.7678E-Ol 

2.6212E-Ol 

2.4876E-Ol 
2.3660E-Ol 

2.2551 E-OI 

2.1540E-01 

2.0617E-01 

1.9772E-Ol 

1.8999E-Ol 

1.8288E-OI 

l.763.1E-OI 

l.7029E-OI 
1 .6-l08E -- 0 I 

1.5946E-Ol 

1.5459E-OI 

1.5001 E-OI 
1.·DiUl::-()1 

1.416.'E-OI 

1.37 75E-OI 

U40SE-OI 

U050E-OI 

1.2709E-01 
1.237J[-OI 

1.2059E-01 

1.1749E-OI 
i.14·t('E-OI 

i.1151E-O; 

1.0862E-0: 
1.()578E-0: 

I.03()(lE - 0 ; 

1.0027£:-0: 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

5.282E+02 

5.058E+02 

4.836E+02 

4.037E+02 

3.404E+02 

2.878E+02 

2.423E+02 

2.03IE+02 
1.701E+02 

1.423E+02 

I. 1 87E+02 

9.903E+Ol 

8.25IE+01 

6.824E+Ol 

5.643E+Ol 

4.667E+Ol 
~&60F+OI 

3.192E+01 

2.640E+OI 

2.183E+OI 

1.805E+01 

1.493E+OI 

1.235E+01 

1.021E+Ol 

8.415E+00 
6.9 I 5E+OO 

5.655E+OO 

4.617E+OO 

3.770E+00 

3.078E+OO 

2.5 1 3E+00 

2.052E+00 

1.675E+00 

1.368E+OO 
1.117E+00 

9.119E-01 

7.446E-Ol 

6.079E-01 

4.964E-Ol 

4.053E-OI 

3.309E-OI 

2.702E-Ol 

2.202E-OI 

l.789E-Ol 

1.453E·-OI 

1.1 ROE-Ol 

<J.584E -()2 
·/.Ii:i-1-l::-U.2 

6.:'2=E-O~ 

5. U5E-02 

4.17IE-02 

~ .. '87E-02 

~.751 E-02 
2.~J-+E--()2 

1.815E-02 

1.474E-02 
1.197E-0: 

9.72.l.E-03 

7.897E-03 

GAI4E-O.' 

5.210E-·rn 

.1.2.' IE-O.' 

nm 

2.315E-Ol 

2.280E-OI 
2.271E-OI 

2.257E-OI 

2.224E-01 

2.190E-01 

2.049E-01 

1.917E-OI 

1.793E-01 

1.677E-O) 

1.569E-01 
1.468E-Ol 

1.373E-OI 

1.284E-Ol 

1.201E-OI 

['124E-Ol 

1.051E-01 

9.834E-02 

9.200E-02 
&t;06E-O.., 

8.050E-0.? 

7.53IE-02 

7.045E-02 

6.590E-02 

6.165E-02 

5.767E-02 

5.395E-02 

5.046E-02 
4.72IE-02 

4.416E-02 

4.131E-0: 

3.864E-02 

3.615E-02 

3.381E-02 

3.163E-02 

2.959E-02 

2.768E-02 
2.589E-02 

2.422E--02 

2.266E-02 

2.120E-02 

1.983E--02 

I .855E-O~ 

I.735E -O~ 

1.62.1E-02 

1.5ISE--U2 

I "'+20E·-O~ 

1..1,29E-02 

1.24.1E -1)2 

1.16.<E-02 
1.UXSl:: -()2 

1.017E-02 

9.518E-O.' 

8.903E-03 

8 .. '29E-O.' 

7.79 I E -·0.1 

7.288E-O.' 
6.8 I SE·- d.; 

G.37SE·-O.' 
S.%6E-O.' 
5.5SJE·-ln 

5.221['-0.' 

·U~S4E-O.l 

4.569[-03 

4.274E --0.' 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E /1 h .... a(coh+inc} .... K A 
keY elatom elatom cm2/g cm2/g cm2/g nm 

3.1 0 1304E+02 2.30043E+01 1.4272E-03 3.8015E-03 9.7579E-02 3.437E-03 3.998E-03 
3.3 I 5294E+02 2.30038E+O I 1.2394E-03 3.088lE-03 9.4935E-02 2.79IE-03 3.740E-03 
3.544049E+02 2.30034E+O I 1.0763E-03 2.5087E-03 9.2333E-02 2.267E-03 3.498E-03 
3.788588E+02 2.30030E+O I 9.3467E-04 2.0379E-03 8.9772E-02 1.841E-03 3.273E-03 
'4.05000 I E+02 2.30027E+O I 8.1168E-04 1.6555E-03 8.725IE-02 1.495E-03 3.06IE-03 
4~329451~2 2.30024E+O I 7.0488E-04 1.3449E-03 8.4770E-02 1.215E-03 2.864E-03 , 

> 
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Cr Z= 24 

"Iomie weight - 5. 1 99600E+Ol g/mol. nominal density p (g/cmJ) - 7.1800E+00 

~I(bamsiatom) - ~(cm2/g) X 8.63414E+Ol. E(eV) ~(cm2/g) - h(eJatom) X 8.09299E+05 

t edges. Edge energies (keV); 

5.98920E+OO L 6.94600E-00 L II 
\f '-, I 7.41000E-02 M II 4.25000E-02 M III 
\1 V ".,2.30000E-03 
Relativistic correction estimate fret (H82,3/5CL) - -8.9603E-02. -5.5800E-02 e/atom 
Suclear Thomson correction 1m - -6.0770E-03 eJatom 

E 
keV 

1.069000E-02 
1.I42761E-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
J.552846E-02 

3.797993E-02 
4.060054E-02 
4. 165000E - 02 
4.228750E-02 
4.245750E-02 
4.271 250E -02 
4.335000E-02 
4.340198E-02 
4.639671 t::-02 
4.959809E-02 
5 .302035E - 02 
5.667876E-02 
6.058959[;-02 

6.477028E-02 
6.923942E-02 
7.261800E-02 
7.372950E-02 
7.401695E-02 
7.402590E-02 
7 . 447050E -02 
7.558200E-02 
7.91241IE-U2 

8.458.'168E -02 
9.04 1995E -02 
9.665893E-02 
1.033284E-01 

1.104581E-01 
1.180797E-Ol 
1.262272E-01 
1.349368E-01 
U..t2475E-01 
l.542005E-OI 
1.6-+8~'+E-01 

It 
eJatom 

4.91074E+OO 
4.96917E+00 
5.03413E+00 
5.10636E+00 
5. 18659E+00 
5.27545E+00 
5.37345E+00 
5.48100E+00 
5.59831 E+OO 
5.72538E+OO 
5.86 1 96E+00 
6.00743E+00 
6.16072E+00 
6.32013E+00 
6.48301E+00 
6.64508E+00 
6.79915E+00 
6.93 I 75E+00 
7.0 I JG2E.,.00 

6.96365E+00 
6.40477E+00 
5.50583E+00 
3.43782E+00 
6.22173£-01 
4.05524£+00 
7.09375E+00 
7.22680E+00 
IJ.J()687E+OI 
1.05444E+0 I 
1.06760E+0 1 
1.07528E+01 
1.08150E I 01 

1.08599E+Ol 
1.08662E+0 1 
1.07857E+0 t 
1.06519E+01 
1.04986E+0 1 
1.04869E+Ol 
1.06552E+0 I 
1.08074E+Ol 
1.0<;10 /oE+U 1 

1.11006E+Ol 
1.1 ~096E+0 I 
1.131 ~ I E+O I 
1.14160E+OI 

1.15266E+OI 
I. 1 6'+82E+Ol 
1.17840E+O I 
1.19285E+01 
1.20966E+O ~ 
1.22801 E+OI 
1.~-I76..+E+0 j 

h 
eJatom 

2.0464E+00 
2. 1522E+00 
2.2639E+00 
2.381OE+00 
2.5029E+00 
2.6290E+00 
2.7586E+00 
2.8907E+00 
3.0245E+00 
3.1 589E+00 
3.2927E+00 
3.4249E+00 
3.5542E+00 
3.6795E+00 
3.7997E+00 
3.9138E+00 
4.0208E+00 
4.1 1 98E+00 
4.2103E.,.00 

4.2917E+00 
4. 3636E+00 
4.3886E+00 
4.4027E+00 
4.4064E+00 
1.0114E+01 
9.4318E+OO 
9.3778E+00 
7.0694E+00 
5.8022E+OO 
5. 1 298E+00 
4.7082E+00 
4.4061E100 

4. I 693E+00 
3.9739E+00 
3.8536E+00 
3.81 82E+00 
3.8093E+00 
3.8090E+00 
4.1232£+00 
4.0982E+00 
4.0JUll:::.+UU 

3.9538E+00 
3.8999E+00 
3.8667E+00 
:<.8526E+OO 

3.855'+E+00 
.\8716E+00 
3.8970E+00 
3.926-1E+00 
3.95-13E+00 
.'.9752E+(.X) 
.1..9841 E+OO 

1.5492E+05 
1.5242E+05 
1.4998E+05 
1.4755E+05 
1.451OE+05 
1.4257E+05 
1.3994E+05 
1.3718E+05 
1.3427E+05 
1.3118E+05 
1.2791E+05 
1.2446E+05 
1.2082E+05 
1.1 701 E+05 
1.1303E+05 
1.0891E+05 
1.0466E+05 
1.0032E+05 
9.5907E.,.04 

9. 1 450E+04 
8.698 1 E+04 
8.5274E+04 
8.4260E+04 
8.3992E+04 
1.9164E+05 
1.7608E+05 
1.7486E+05 
1.233IE+05 
9.4676E+04 
7.830IE+04 
6.7227E+04 
5.8853Ei 04 

5.2095E+04 
4.6448E+04 
4.2946E+04 
4. 19 IOE+04 
"+.1651 E+04 
4. 1 643E+04 
4,4808E+04 
4.3882E+O"+ 
4.1 LLUI:::.+U4 

1.7830E+04 
3.4906E+04 
3.237-1E+04 
:<.0 175E+0.1 

2.82..18E+O-l 
~.6536E+0-l 

2"+985E+04 
~.J5~9E+()4 

2.2185E+04 
~.086JE+04 

1.9560E+04 

5.83700E-00 
4.25000E-02 

u(coh+inc) 
cm2/g 

1.4845E-04 
2.0198E-04 
2.7332E-04 
3.6783E-04 
4.9234E-04 
6.5545E-04 
8.6793E-04 
1.1 432E-03 
1.4978E-03 
1.952IE-03 
2.5310E-03 
3.2645E-03 
4.1889E-03 
5.3477E-03 
6.7923E-03 
8.5838E-03 
1.0793E-02 
1.3504E-02 
I.G813E-02 

2.0829E-02 
2.5679E-02 
2.7784E-02 
2.9108E-02 
2.9467E-02 
3.0009E-02 
3.139IE-02 
3.1505E-02 
3.8467E-02 
4.6745E-02 
5.6534E-02 
6.8052E-02 
8.1535C 02 

9.7236E-02 
1.1543E-01 
1.3010E-OI 
1.3509E-01 
1.3640E-OI 
1.3644E-01 
1.3847E-OI 
1.4359E-01 
l.bU4)I:::.-UI 

1.8789E-01 
2.1904E-01 
2.5-123E-01 
~.9).7gE-OI 

."U8ooE-01 

.1.8719E-01 
-I.4165E-01 
5.016IE-01 
56731 E-OI 
6.389.1.E-01 
7.1660E-OI 

L 
M 

III 
IV 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.,.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o.oooc+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
0.000£+00 
O.OOOE+OO 
U.UWL+U() 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000(;: .. 00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.('x)OE+OO 

O.OOOE+OO 

5.74500E-01 
2.30000E-03 

nm 

1.160E+02 
1.085E+02 
1.015E+02 
9.494E+OI 
8.881£+0\ 
8.308E+OI 
7.772E+01 
7.270E+OI 
6.801E+01 
6.362E+01 
5.95IE+01 
5.567E+Ol 
5.208E+01 
4.872E+01 
4.557E+Ol 
4.263E+OI 
3.988E+01 
3.73IE+01 
3.490E..,.01 

3.264E+Ol 
3.054E+Ol 
2.977E+01 
2.932E+OI 
2.920E+01 
2.903E+Ol 
2.860E+Ol 
2.857E+OI 
2.672E+01 
2.500E+01 
2.338E+01 
2.187E+01 
2.046C+O: 

1.914E+01 
1.791 E+OI 
1.707E+01 
; .682E+Ol 
1.675E+0: 
1.675E+01 
\ .665£+0\ 
1.640E+01 
1.jo/t.+UI 
1.466E+01 
1.371 E+O: 

1.283E+Ol 
1.2(YJE+Ol 

I. I 22E+01 
1.050E+0: 
9.822E+00 
9. I 88E+00 
8.595E+OO 
8.040E+OO 
7.52IE+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections, Z - 1-92. from E ;;: 0.00 1-0.0 10 ke V to E ;;: 400-1000 ke V - Continued. 

E 
keY 

1.762144E-01 
1.883732E-01 
2.013709E-01 
2.152655E-01 
2.301188E-01 
'2A5997OE -0 I 
2.629708E' .... ~ I 
2.81 I 158E-0I 
3.oo5128E-01 
3.212482E-0I 
3.434143E-01 
3.671099E-O 1 

3.924405E-Ol 
4.195189E-0l 
4.484657E-Ol 
4.794098E-01 
5.12489IE-OI 
5.478508E-OI 
5.6301ooE-01 
5.720260E-OI 
5.7392j.:m-Ol 
5.773725E-Ol 
5.807815E-Ol 
5.831163E-01 
5.856525E-OI 
5.859900E-01 
5.866185E-0I 
5.953740E-OI 
6.260625E-OI 
6.692609E-01 
6.807080E-01 
6.911270E-Ol 
6.939054E-Ol 
6.980730E-Ol 
7.084920E-OI 
7.154399E-Ol 
7.648052E-Ol 
8.175768E-OI 
8.739896E-OI 
9.342948E-OI 
9.987612E-Ol 
I.067676E+00 
1.141345E+OO 
1.220098E+OO 
1 J04285E+00 
1.394281 E+OO 
1.4904S6E+OO 

I.S93329E+OO 
1.703269E+OO 
1.820795E+OO 
1.9..164)OE+OO 

2.0807:nE+OO 
::!.224304E+OO 
2.377781 E+OO 
::!.541848E+OO 
::!.717::!35E+OO 
2.9047::!4E+OO 
3.I05150E+OO 
:U 19406E+OO 
3.548445E+CX) 
3.793::!88E+Cx) 
4.0550::!4E+OO 
4.334821 E+OO 
4.6339::!4E+OO 
4.953664E+OO 

II 
eiatom 

1.26825E+Ol 
1.28920E+Ol 
1.30964E+O 1 
1.32879E+0 I 
1.34608E+O I 
1.3606IE+Ol 
1.37191E+OI 
1.37945E+OI 
1.38264E+0 I 
1.38083E+O I 
1.373 I 2E+0 I 
1.35829E+O I 

1.33444E+O I 
1.29845E+Ol 
1.24471E+Ol 
1.16190E+OI 
I.02203E+O I 
7.17813E+00 
4.03264E+00 

- 1.46698E+00 
-o.34058E+OO 

- 1.66698E+00 
-2.33901E-OI 
- 1.67326E+OO 

I. I 8309E+OO 
1.54437E+OO 
2. I 2272E+oo 
6.3 I 539E+00 
1.16720E+O I 
1.45819E+O 1 
1. 48744E+O1 
1.46210E+Ol 
1.38694E+O 1 
1.49312E+OI 
1.61104E+Ol 
1.65908E+O 1 
1.87 I 37E+O 1 
2.00955E+Ol 
2.1 1 1 47E+Ol 
2.19000E+0 1 
2.25466E+Ol 
2.30 1 48E+O 1 
2.33470E+O I 
2.35870E+O I 
2.37474E+OI 
2.38492E+Ol 
2.39066E+O 1 

2.39301E+OI 
2.39280E+O 1 
2.39099E+O 1 
2387521:0+01 

2.38307E+O; 
2.37813E+O i 
2.3 7276E+O 1 
2.36639E+O 1 
2.359 39E+O 1 
2.35212E+Ol 
2.3455IE+Ol 
2.33672E+O 1 
2.32625E+O 1 
:UI453E+Ol 
::!.30 137E+O 1 
2.28622E+O 1 
2.26790E+OI 
2.24400E+O 1 

h 
eiatom 

3.976IE+00 
3.9445E+00 
3.8880E+00 
3.8071E+00 
3.704IE+00 
3.58 I 8E+00 
3. 444OE+00 
3.2943E+00 
3. I 366E+00 
2.9740E+00 
2.8096E+00 
2.6-16 1 E+OO 

2.4855E+OO 
2.3296E+OO 
2. I 795E+OO 
2.0360E+00 
1.8997E+00 
1.7709E+OO 
1.7204E+00 
1.6915E+OO 
l.o856E+OO 

1.1688E+OI 
1.1587E+Ol 
1.1518E+01 
1.6406E+OI 
1.6392E+01 
1.6365E+OI 
1.6009E+Ol 
1.4855E+01 
1.3462E+OI 
1.3133E+OI 
1.2846E+OI 
1.2771E+OI 
1.4371E+OI 
1.4093E+OI 
1.3914E+OI 
1.2748E+OI 
1.1 672E+OI 
I.0670E+OI 
9.7452E+OO 
8.8912E+OO 
8.0226E+OO 
7.2353E+OO 
6.5161 E+OO 
5.8615E+OO 
5.2721 E+OO 
4.740,:'jE+OO 
4.2630E+OO 
3.8344E+OO 
3.4502E+OO 
3.I057E+OO 

2.797IE+OO 
2.5207E+OO 
2.265SE+OO 
2.0299E+OO 
I.S20SE+OO 
1.6307E+OO 
1.4474E+OO 
1.2756E+OO 
1.1254E+OO 
9.9380E-OI 
8.785IE-OI 
7.7738E-OI 
6.8860E-OI 
6.IQ57E-OI 
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1.8261E+04 
1.6947E+04 
1.5626E+04 
1,4313E+04 
1.3027E+04 
I. 1 784E+04 
1.0599E+04 
9.4839E+03 
8.4469E+03 
7,4922E+03 
6.6212E+03 
5.8333E+03 

5. I 257E+03 
4,4940E+03 
3.9330E+03 
3,4370E+03 
3.0000E+03 
2.6 1 6OE+03 
2,4729E+03 
2.3932E+03 
2.3768E+03 

1.6383E+04 
1.61 46E+04 
1.5986E+04 
2.267IE+04 
2.2638E+04 
2.2578E+04 
2.176IE+04 
1.9203E+04 
1.6279E+04 
1.5614E+04 
1.5043E+04 
1.4895E+04 
1.666IE+04 
1.6099E+04 
1.5739E+04 
1.3490E+04 
1.1 554E+04 
9.8800E+03 
8.4414E+03 
7.2046E+03 
6.081IE+03 
5.1303E+03 
4.322IE+03 
3.6370E+03 
3.0602E+03 
2.5740E+03 

2.1653E+03 
1.8219E+03 
1.5335E+03 
1.291)1:0+0:\ 

1.0879E+03 
9.1714E+02 
7.7117E+02 
6.4631 E+02 
5.4230E+02 
4.5435E+02 
3.7725E+02 
3.110IE+02 
2.5667E+02 
2. 1 203E+02 
1.7533E+02 
1.4514E+02 
1.2026E+02 
9.9752E+OI 

cr(coh+inc) 
cm2ig 

8.004IE-OI 
8.9037E-01 
9.8642E-OI 
t.0884E+OO 
I. 1 962E+OO 
1.3095E+OO 
1.4279E+OO 
1.55IOE+00 
1.6782E+00 
1.8089E+OO 
1.9425E+OO 
2.0781E+OO 

2.2 I 49E+OO 
2.3520E+OO 
2.4886E+OO 
2.6236E+OO 
2.756 1 E+OO 
2.8850E+OO 
2.9365E+OO 
2.966 I E+OO 
2.9722E+OO 

2.9833E+00 
2.994IE+OO 
3.0015E+OO 
3.0094E+OO 
3.0 1 04E+OO 
3.01 24E+OO 
3.0393E+OO 
3. 1 283E+OO 
3.2407E+OO 
3.2682E+OO 
3.2923E+OO 
3.2986E+OO 
3.3080E+OO 
3.3309E+OO 
3.3458E+OO 
3.4427E+OO 
3.5306E+OO 
3.6089E+OO 
3.6770E+OO 
3.7342E+OO 
3.7803E+OO 
3.8150E+OO 
3.8380E+OO 
3.8493E+OO 
3.8489E+OO 
3.8370E.,.OO 

3.8t39E+OO 
3.7798E+OO 
3.7353E+OO 
" AR()RF+()() 

3.61 69E+OO 
3.5444E+OO 
3.4639E+OO 
3.3762E+OO ' 
3.2820E+OO 
3. 1 822E+OO 
3.0777E+OO 
2.9691 E+OO 
2.8575E+OO 
2.7434E+OO 
2.6278E+OO 
2.5113E+OO 
2.3946E+OO 
2.2784E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC.,.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

7.036E+OO 
6.582E+OO 
6. 1 57E+OO 
5.760E+OO 
5.388E+OO 
5.040E+OO 
4.7 1 5E+OO 
4.4IOE+OO 
4. 1 26E+OO 
3.859E+OO 
3.6IOE+OO 
3.377E+OO 

3. 1 59E+OO 
2.955E+OO 
2.765E+OO 
2.586E+OO 
2.419E+OO 
2.263E+OO 
2.202E+OO 
2. I 67E+OO 
2.160E+OO 

2.1 47E+OO 
2. I 35E+OO 
2. 1 26E+OO 
2.117E+OO 
2.116E+OO 

. 2.114E+OO 
2.082E+OO 
1.980E+OO 
1.853E+OO 
1.82IE+OO 
1.794E+00 
L787E+00 
1.776E+OO 
1.750E+OO 
1.733E+OO 
1.62IE+OO 
1.5 I 6E+OO 
1.419E+OO 
1.327E+OO 
1.241E+OO 
1.161E+OO 
I.086E+OO 
I.OI6E+OO 
9.506E-OI 
8.892E-OI 
8.J18C 01 

7.78IE-OI 
7.279E-OI 
6.809E-OI 
6.370E-OI 
5.959E-OI 
5.574E-OI 
5.214E-Ol 
4.878E-OI 
4.563E-OI 
4.268E-OI 
3.993E-OI 
3.735E-OI 
3.494E-OI 
3.269E-OI 
3.058E-OI 
2.860E-Ol 
2.676E-OI 
2.503E-Ol 
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r.\aLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

£ 
keY 

5.295467E+OO 
5.660855E+OO 
5.869416E+00 
5.959254E+OO 
5.98321IE+00 
6.0 i'9J 46E+OO 
6.05 1 453E+OO "-
6.108984E+OO 
6.469004E+OO 
6.915365E+OO 
7.392525E+OO 
7.902609E+oo 

8.447890E+OO 
9.030794E+00 
9.653919E+OO 
IO:tJOO4P4-0 I 

1.I03212E+OI 
1.1 79334E+01 
1.260708E+0 1 
1.347697E+01 
1.440688E+O 1 
1.54OO95E+0 1 
1.646362E+0 1 
1.759961E+OI 
1.88 1 398E+0 1 
2.011215E+OI 
2. 1 49988E+0 1 
2.298338E+O 1 
2.456923E+0 1 
2.626450E+Ol 
2.807676E+01 
lOOI405E+01 
3.208502E+Ol 
3.429889E+Ol 
3.666551 E+O 1 
3.919543E+Ol 
4. I 89992E+0 1 
4.479101E+01 
4.788159E+01 
5.1 1 8542E+0 1 
5.471721E+Ol 
5 .849270E+0 1 
6.252870E+0 1 
6.684318E+0 1 
7.145536E+01 
7 .638578E+0 1 
11. I o)o4UE+O 1 

8.729069E+01 
9.331374E+OI 
9.975239E+01 
I.066353E I 02 

1.139931 E+02 
1.218587E+02 
1 J02669E+02 
1..1925538+02 
1.488640E ... 02 
1.5913568+02 
I. 701 159E+02 
1.818539E+02 
1.9440188+02 
2 078 1 56E+02 
2.221548E+02 
2.374835E+02 
2.538699E+02 
2.7! 3869E+02 

fl 
e/atom 

2.20858E+O 1 
2.13981 E+Ol 
2.040 15E+O 1 
1.89371E+Ol 
1.71703E+Ol 
1.89719E+O 1 
1.98252E+O 1 
2.0603IE+OI 
2.22661 E+O 1 
2.30221E+OI 
2.34637E+O I 
2.376~IE+Ol 

2.39746E+0 1 
2.41 269E+0 1 
2.42270E+0 1 
2.429ME4-01 

2.43392E+0 I 
2.43684E+0 1 
2.44243E+0 1 
2.44264E+0 1 
2.44 1 95E+0 I 
2.44067E+0 1 
2.43901 E+O 1 
2.43712E+Ol 
2.43509E+O 1 
2.43301E+OI 
2.43093E+O 1 
2.42889E+Ol 
2.42694E+0 I 
2.42512E+01 
2.42333E+01 
2.42 1 53E+0 1 
2.41978E+01 
2.41810E+01 
2.41653E+OI 
2.41 506E+0 1 
2.41369E+01 
2.41242E+O 1 
2.41125E+01 
2.41018E+01 
2.40920E+OI 
2.4083IE+01 
2.40750E+0 I 
2.40676E+0 1 
2.40609E+0 1 
2.40549E+0 I 
2.40495E+0 I 
2.40444E+OI 
2.40399E+0 I 
2.40357E+Ol 
2.40320E+0 I 

2.40286E+0 1 
2.40256E+OI 
2.40229E+01 
2.40204E+OI 
2.40182E+01 
2.40162E+OI 
2.401 45E+01 
2.401 29E+01 
2.40115E+01 
2.40102E+01 
2.4009IE+OI 
2.40081 E+O I 
2.40072E+0 I 
2.40064E+OI 

h 
e/atom 

5.4194E-0I 
4.815IE-01 
4.5180E-01 
4.399IE-0I 
4.3683E-01 
3.9 1 65E+00 
3.8773E+00 
3.809IE+00 
3.4413E+00 
3.0935E+00 
2.7898E+00 
2.':)1:l8E+UU 
2.2524E+00 
2.0153E+00 
1.7961E+00 
1.600SE+OO 

1.4269E+00 
1.2717E+00 
1.1261E+00 
9.9494E-01 
8.7882E-OI 
7.763IE-0I 
6.8580E-Ol 
6.0588E-01 
5.353IE-01 
4.7298E-Ol 
4.1793E-Ol 
3.6931E-Ol 
3.2636E-OI 
2.8815E-01 
2.5208E-01 
2.2018E-01 
1.9232E-Ol 
1.6799E-OI 
1.4673E-OI 
1.2816E-01 
1.1195E-01 
9.7787E-02 
8.542IE-02 
7.462IE-02 
6.5188E-02 
5.6949E-02 
4.9753E-02 
4.3467E-02 
3.7976E-02 
3.3179E-02 
2.8939E-02 
2.5144E-02 
2.1847E-02 
1.8983E-02 
1.6494C 02 

1.4332E-02 
1.2453E-02 
1.082IE-02 
9.4030E-03 
8.1708E-03 
7.1002E-03 
6.1699E-03 
5.3615E-03 
4.659IE-03 
4.0488E-03 
3.5185E-03 
3.0576E-03 
2.657IE-03 
2.309IE-03 

8.2824E+01 
6.8838E+01 
6.2295E+01 
5.9743E+Ol 
5.9086E+01 
5.2658E+02 
5. 1854E+02 
5.0462E+02 
4.3052E+02 
3.6203E+02 
3.0541E+02 
2.YJjjE+U2 

2. I 578E+02 
1.806 I E+02 
1.5057E+02 
1.255-1E102 

1.0467E+02 
8.7268E+01 
7.2289E+01 
5.9747E+01 
4.9367E+01 
4.0794E+01 
3.3712E+01 
2.7861E+Ol 
2.3027E+Ol 
1.9032E+Ol 
1.5732E+OI 
1.3004E+OI 
1.0750E+Ol 
8.8790E+00 
7.2662E+OO 
5.9369E+00 
4.8510E+OO 
3.9638E+00 
3.2386E+00 
2.6462E+00 
2. 1 623E+00 
1.7669E+00 
1.4438E+00 
1.1 798E+00 
9.6417E-01 
7R795E-Ol 
6.4394E-01 
5.2627E-01 
4.301IE-01 
3.5153E-Ol 
2.8682E-Ol 
2.3312E-01 
1.8948E-01 
1.540IE-01 
1.2.318E-01 

1.0175E-01 
8.2707E-02 
6.7228E-02 
5.4647E-02 
4.4421E-02 
3.6109E-02 
2.9352E-02 
2.3860E-02 
1.9396E-02 
1.5767E-02 
1.2818E-02 
1.0"+20E-02 
8.-+706E-03 
6.886IE-03 

<T(coh+inc) 
cm2/g 

2. I 633E+00 
2.0499E+OO 
1.9892E+00 
1.9640E+00 
1.9573E+00 
1.9474E+OO 
1.9386E+OO 
1.9230E+OO 
1.8299E+OO 
1.7242E+OO 
1.6218E+OO 
1.5230E+00 
1.4280E+OO 
1.3371E+OO 
1.2502E+00 
1.1677ElOO 

1.0893E+00 
1.0153E+00 
9.4556E-01 
8.8ooIE-01 
8.1859E-Ol 
7.6119E-OI 
7.0769E-Ol 
6.5796E-01 
6.1183E-OI 
5.6915E-01 
5.2974E-01 
4.9344E-OI 
4.6006E-Ol 
4.2942E-01 
4.0135E-01 
3.7566E-01 
3.5220E-Ol 
3.3079E-01 
3.1128E-01 
2.935IE-01 
2.7732E-Ol 
2.6260E-01 
2.4920E-01 
2.3699E-01 
2.2588E-01 
2.1S74E-Ol 
2.0649E-01 
1.9802E-01 
1.9026E-01 
1.8313E-01 
1.7655E-OI 
1.7047E-01 
1.6483E-01 
1.5958E-OI 
1.54<56E-01 

1.5OO5E-01 
1.4569E-01 
1.4156E-01 
1.3764E-01 
1.3389E-01 
1.3029E-01 
1.2683E-01 
1.2348E-01 
:.2024E-01 
i.1709E-01 
1.1402E-01 
1.1103E-OI 
1.0810E-01 
1.0523E-OI 

O.OOOE+oo 
O.oooE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
4.685E+02 
4.6 1 3E+02 
4.488E+02 
3.828E+02 
3.223E+02 
2.722E+02 
2.296E+02 
1.926E+02 
1.613E+02 
1.347E+02 
1.1241:+02 

9.385E+01 
7.835E+01 
6.494E+Ol 
5.370E+01 
4.440E+01 
3.672E+Ol 
3.036E+Ol 
2.511E+Ol 
2.076E+OI 
1.717E+Ol 
1.420E+OI 
1.1 74E+Ol 
9.707E+00 
8.018E+00 
6.563E+00 
5.363E+OO 
4.383E+00 
3.582E+00 
2.927E+00 
2.392E+00 
1.955E+00 
1.598E+00 
1.306E+OO 
1.067E+00 
8.719E-01 
7.12SE-01 

5.823E-01 
4.759E-OI 
3.889E-01 
3.178E-OI 
2.593E-OI 
2.107E-01 
1.713E-01 
1.392E-01 
1.132E-OI 

9.198E-02 
7.476E-02 
6.077E-02 
4.939E-02 
4.014E-02 
3.263E-02 
2.652E-02 
2.156E-02 
1.752E-02 
1.424E-02 
1.157E-02 
9.408E-03 
7.647E-03 
6.215E-03 

nm 

2.341E-01 
2.190E-Ol 
2.112E-Ol 
2.08IE-Ol 
2.072E-OI 
2.060E-01 
2.049E-OI 
2.030E-01 
1.917E-01 
1.793E-01 
1.677E-01 
1.569E-01 
1.468E-01 
1.373E-01 
1.284E-01 
1.20lC 01 

1.124E-01 
1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 

1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
LI6.iE-U2 
1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
6.818E-03 
6.378E-03 
5.966E-03 
5.58IE-03 
5.22IE-03 
4.884E-03 
4.569E-03 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.00 1-0.0 10 ke V to E = 400-1000 ke V - Continued. 

E fl !2 J.L a(coh+inc) J.LK A 
keY e/atom e1atom cm2/g cm2/g cm2/g nm 

2.901 1 26E+02 2.4OO57E+Ol 2.0067E-03 5.5980E-03 I.0242E-01 5.052E-03 4.274E-03 
3.IOI304E+02 2.4OO50E+Ol 1.7439E-03 4.5509E-03 9.9663E-02 4.106E-03 3.998E-03 
3.3 I 5294E+02 2.4OO45E+O 1 1.5156E-03 3.6997E-03 9.6953E-02 3.337E-03 3.740E-03 
3.544049E+02 2.4OO40E+O 1 1.317IE-03 3.0077E-03 9.4292E-02 2.713E-03 3.498E-03 
3.788588E+02 2.4OO35E+O I 1.1 447E-03 2.4452E-03 9.1676E-02 2.205E-03 3.273E-03 
4.05000 1 E+02 2.40031 E+O 1 9.9480E-04 1.9879E-03 8.9105E-02 1.792E-03 3.061E-03 

" 4.3294$..1 E+02 2.4OO28E+01 8.6456E-04 1.616IE-03 8.6578E-02 1.457E-03 2.864E-03 

" 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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20 __ Current 
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Mn Z= 25 

"Jomie weight - 5.493800E+01 g/mol. nominal density p (glcm3
) - 7.4300E+OO 

,1.(barn~atom) - ~(cm2Ig) X 9.12268E+OI. E(eV) ~(cm2/g) - h(e/atom) X 7.65960E+05 

~ rdges. Edge energies (ke V): 

L 7.69000E-OO L II 

" 

6.53900E+OO 
8.39000E-02 M n 4.86000E-02 M III 

\1 "V ,,7.14378E-03 
Rdativistic correctio'R-.estimate fret (H82,3/SCL) - -9.8594E-02. -6.1200E-02 e/atom 
Sue/ear Thomson correction fNT - -6.2409E-03 e/atom 

E 
keY 

7 .000000E -03 
7.108063E-03 
7.1163S9E-03 
7. I 36638E-03 
7.179S0IE-03 
7.225283E-03 
7.2.i4329E-03 

7.286658E-03 
7.297899E-03 
7 .406823E -03 
l.069000E-02 
1.142761 E - 02 
l.221612E-02 
I.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E -02 
l.823053E -02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E -02 
3.109002E-02 
1323523E-02 
3.:l~2~46E-02 

.D97993E-02 
4.060054E-02 
4.H0198E-02 
j.6J9671 E-02 

4.762800E -02 
4.835700E-02 
4.85514DE -02 
4.884300E - 02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
f).058959E -02 

~.477028E -02 
·;·.92~9.12E-02 

'.4D1695E-02 
7.91241IE-02 
:-;.222200E-02 
~.~48050E-02 

'U81610E-:-02 
,~.431950E - 02 
'l-l58.168E -02 
:'l557800E - 02 
9.041995E-02 

JI 
e/atom 

4.87567E+00 
4.76264E+OO 
4.74787E+00 
4.69094E+00 
4.68054E+OO 
4.60492E+00 
4.43161 b+OO 
4.564S0E+OO 
4.60423E+OO 
4.74833E+OO 
4.87379E+OO 
4. 86446E+OO 
4.85674E+OO 
4.85 1 98E+OO 
4.85 1 54E+OO 
4.85683E+OO 
4.86935E+OO 
4.8907 I E+OO 
4.92262E+OO 
4.9668IE+OO 
5.02507E+OO 
5.09930E+OO 
5.19091 E+OO 
5.30 I 49E+OO 
5.43236E+OO 
5.5849 1 E+OO 
5.75947E+OO 
5.95150E+OO 
6. I 5427E+OO 
6. 35760E+OO 
6.54294E+OO 
6.66665E+OO 
6.55405E"t-OO 

6.201 16E+OO 
5.35~53E+OO 

-l.21 071 E+OO 
5.54427F.+OO 
6.78893E+OO 
8.26842E+OO 
8.82 [ 14E+OO 
9.1 7629E+OO 
9.46762E+OO 
9.72427E+OO 
9.94746E+OO 
1.0i I 23E+O 1 
1.01 I 76E+OI 
9.99109E+OO 
9.79639E+OC 
I .OO228E+O; 
I. 00962E+0 I 
; .02519E+0 I 
I.06219E+O 1 

h 
eiatom 

O.OOOOE+OO 
OJ)OOOF+OO 

O.OOOOE+OO 
O.OOOOE+OO 
8.6582E-02 
8.7712E-02 
8.8433E-02 
4.3229E-OI 
4.3365E-01 
4.4694E-01 
8.9599E-01 
1.0032E+OO 
1.1 1 96E+OO 
1.2460E+OO 
1.3827E+OO 
1.5303E+OO 
1.6889E+OO 
1.8586E+OO 
2.0393E+OO 
2.2306E+OO 
2.4316E+OO 
2.6413E+OO 
2.8582E+OO 
3.0804E+OO 
3.3057E+OO 
3.5314E+OO 
3.751IE+OO 
3.9586E+OO 
4.1504E+OO 
4.3234E+OO 
4.4745E+OO 
4.6014E+OO 
4.70221:::.+00 
4.7343E+OO 
4.7510E+OO 
4.7551E+OO 
7.077:1E+OO 

6.9247E+OO 
6.3735E+OO 
6.006IE+OO 
5.7945E+OO 
5.6564E+OO 
5.5542E+OO 
5.4705E+OO 
5.3977E+OO 
5.3596E+OO 
5 .. i453E+OC) 
S.3415E+Cl() 
5.7433E+OO 
5.7418E+OO 
5.7.<64E+OO 
5.7 I 49E+OO 

O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 
9.2372E+03 
9.2985E+03 
9.3374E+03 
4.544IE+04 
4.55 I 4E+04 
4.6220E+04 
6.4 1 99E+04 
6.7239E+04 
7.020IE+04 
7.3081E+04 
7.5867E+04 
7.8543E+04 
8.I089E+04 
8.3479E+04 
8.5683E+04 
8.7669E+04 
8.940IE+04 
9.0842E+04 
9. I 957E+04 
9.2709E+04 
9.3068E+04 
9.3005E+04 
9.2415E+04 
9. 1 232E+04 
8.9479E+04 
8.719IE+04 
8.4415E+04 
8.1205E+04 
7.7628E+04 
7.6 I 38E+04 
7.5254E+04 
7.5018E+04 
1.1099C't"05 

1.0694E+05 
9.2074E+04 
8.1167E+04 
7.3253E+04 
6.6892E+04 
6. I 443E+04 
5.661IE+0~ 

5.2253E+04 
4.9929E+04 
4.9044E+04 
4.8814E+04 
5.2 I 72E+O.f 
5.1 cJ96E+G4 
S.1343E+04 
·Uj4!2E+O-l 

6.51400E -00 
4.86000E -02 

a(coh+inc) 
cm1/g 

1.8048E-05 
1.1)5281: 05· 

1.9646E-05 
1.9938E-05 
2.0565E-05 
2. I 250E-05 
2.1694E-05 
2.2197E-05 
2.2374E-OS 
2.41 42E-05 
1.453IE-04 
1.9779E-04 
2.6774E-04 
3.6046E-04 
4.8266E-04 
6,4282E-04 
8.5156E-04 
1.l221E-03 
1.4708E-03 
1.9 I 77E-03 
2.4875E-03 
3.2098E-03 
4. I 206E-03 
5.2629E-03 
6.6879E-03 
8.4558E-03 
1.0638E-02 
1.3316E-0:1 

1.6586E-02 
2.0559E-02 
2.5359E-02 
3.1129E-02 
3.8028E-02 
4.1084E-02 
4.2952E-02 
4J458E-02 
4,4223E-02 

4.6236E-02 
5.5948E-02 
6.7384E-02 
8.0778E-02 
9.6387E-02 
1.1448E-01 
!.3536E-Ol 
1.5932E-O: 
1.7463E-OI 
1.8101 E-OI 
1.8272E-01 
1.853IE-OI 
:.8667E-OI 
1.9184E--OI 
2.1775E-O! 

L 
M 

IJ.K 
cm'/g 

III 
IV 

O.OOOE+OO 
O.OOOE1'OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE"t-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.O{)()E+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

6.40300E-01 
7.261S9E-03 

A 
nm 

1.771E+02 
1.744E+U"L 
1.742E+02 
1.737E+02 
1.727E+02 
17161;+02 

1.709E+02 
I.702E+02 
1.699E+02 
1.674E+02 
I. I 60E+02 
1.085E+02 
I.OI5E+02 
9.494E+OI 
8.88IE+OI 
8.308E+OI 
7.772E+Ol 
7.270E+OI 
6.80IE+OI 
6.362E+OI 
5.95IE+OI 
5.567E+OI 
5.208E+OI 
4.872E+Ol 
4.557E+OI 
4.263E+OI 
3.988E+OI 
3.731E"t-OJ 

3.490E+01 
3.264E+01 
3.054E+OI 
2.857F.+OI 
2.672E+OI 
2.603E+OI 
2.564E+OI 
2.554E+0 i 
2.538E+OI 
2.500E+01 
2.338E+OI 
2.187E+OI 
2.046E+Ol 
1.914E+01 
1.791 E+OI 
1.675E+OI 
1.567E+OI 
1.508E+OI 
1.485E+OI 
1.479E+OI 
1.470E+0 I 
1.466E+01 
1.449E+OI 
1.371 E+O [ 
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TABLE 1: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

9.665893E-02 
1.033284E-01 
1.10458IC 01 

1.180797E -01 
1.262272E-OI 
"1.34936~-01 
1.442475E',,0 1 
1.542005E-Ol 
1.648404E-OI 
1.762144E-01 
1.88~732E-OI 

2.013709E-OI 
2.152655E-OI 
2.301188E-01 
2.459970E-01 
2.629708E-Ol 
2.811158E-OI 
3.005128E-0 1 
3.212482E-OI 
3.434143E-01 
3.67\099E-Ol 
3.924405E-Ol 
4.195189E-01 
4.484657E-OI 
4.794098E-OI 
5.124891E-01 
5.478508E-OI 
5.856525E-01 
6.260625E-Ol 

6.274940E-01 
6.370985E-OI 
6.383720E-OI 
6.396597E -0 I 
6.435015E-OI 
6.481430E-0 1 
6.507486E-OI 
6.531060E-OI 
6.546570E-Ol 

6.644280E-OI 
6.692609E-Ol 
7.154399E-OI 
7 .536200E - 01 
7.648052E-OI 
7.651550E-01 
7.682310E-OI 
7.728450E-OI 
i .8-+"SOOE -01 
8.:75768E-OI 
8.739896E-OI 
<) . .'-+29-+8E - 0 I 
7.937612E-OI 

1.067676E+00 
1.1-+1345E+00 
; .::':0098E+00 
1.3[)~~85E+00 

! .. '<)-+2:'; I E+OO 
!.·NO-L.%E+OO 
I.S93'<29£+00 
: .~O.'~6'JE+OO 
.":O'7';:'E+()O 

i <).JF'+'OE+OO 
::.OS073'E+iX) 
::.::2'+.;I).+E+OO 
::.'nr:';IE+OO 
2S4! X-\8E+CO 

/1 
e/atom 

1.09524E+OI 
1.12573E+Ol 
1. 1 5559Ih-0 1 

1. 1 8579E+0 1 
1.21705E+0 1 
1.250 17E+0 1 
1.28362E+0 1 
1.31400E+0 1 
1.34258E+0 1 
1.36961E+0 1 
1.39546E+0 1 
1.41998E+OI 
1.44295E+OI 
I. 46381E+01 
1.48229E+01 
1.49795E+0 1 
1.51015E+OI 
1.51866E+0 1 
1.52308E+OI 
1.52292E+0 1 
1.51754E+Ol' 
1.50600E+O 1 
1.48692E+0 1 
1.45809E+01 
1.41 575E+01 
1.35289E+01 
1.25443E+01 
1.07856E+01 
S.92995E+OO 

5.54629E+00 
7.07354E-OI 

-9.76022E-OI 
-4.53373E+00 

7.75254E-02 
1.67813E+00 
l.72464E-0 1 
2.39202E+00 
3.80093E+OO 

7.80621 E+OO 
8.95254E+00 
1.42272E+0 1 
1.57962E+0 1 
1.55761 E+O 1 
1 .55425E+0 I 
1.47738E+OI 
1.58637E+0 1 
1.70753E+OI 
1.87594E+OI 
2.04727E+OI 
2. 16815E+0 1 
2. 25986E+O I 

2.:13 123E+0 1 
2.38555E+0 1 
2.42393E+0 I 
2.45176E+Ol 
2.471 UE+OI 
2.48369E+0 1 
2.49125£+01 
2.49499E+O 1 

2.49S8'<E+0 1 
2.49-1-\7E+0 I 
2.49156E+0 1 
2.48752E+01 
2.-\S294E+O 1 
2.477XSE+1J 1 

h 
e/atom 

5.6970E+00 
5.6848E+00 
5.(i777E+OO 

5.6747E+00 
5.6740E+00 
5.6709E+00 
5.5608E+00 
5.4373E+00 
5.3 I 32E+00 
5.1855E+00 
5.05 1 4E+00 
4.9083E+00 
4.7517E+00 
4.5816E+00 
4.3992E+00 
4.2068E+00 
4.0069E+00 
3.8023E+00 
3.5956E+00 
3.3896E+00 
3. I 862E+00 
2.9874E+00 
2.7947E+00 
2.6096E+00 
2.4328E+00 
2.2649E+00 
2.1063E+00 
1.9569E+00 
1.8169E~()() 

1.8 1 23E+00 
1.7817E+00 
1.7778E+00 
1.7738E+00 
1.1535E+01 
1.1416E+OI 
1.1351 E+OI 
1.6 I 47E+01 
1.6092E+01 

1.5750E+01 
1.5586E+OI 
1.4152E+01 
1.3 130E+01 
1.2855E+Ol 
1.2846£+01 
1.2772E+Ol 
1.4414E+OI 
1.4137E+OI 
1.3388£+01 
1.2261 E+OI 
l.i 217E+Ol 
I.OH9E+OI 

9.3203E+00 
8.4254E+00 
7.5974E+00 
6.8499E+00 
6.161.<E+00 
5.5"\13E+00 
4.98:l4E+00 
J.4808E+OO 
.J.0297£+00 
.'.6251 E+OO 
3.26~4E+00 

~.9:l7..\E+OO 

2.1'.vi:lE+OO 
2.:lS55E+OO 
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4.5 1 45E+04 
4.214OE+04 
3.9371E't'04 

3.681IE+04 
3.443IE+04 
3.2191E+04 
2.9528E+04 
2.7009E+04 
2.4689E+04 
2.254OE+04 
2.0540E+04 
1.8670E+04 
1.6908E+04 
1.5250E+04 
1.3698E+04 
1.2253E+04 
1.0918E+04 
9.6914E+03 
8.5732E+03 
7.5602E+03 
6.6478E+03 
5.8307E+03 
5.1027E+03 
4.457 I E+03 
3.8869E+03 
3.385 I E+03 
2.9448E+03 
2.5594E+03 
2.2229E,03 

2.2 I 22E+03 
2.142IE+03 
2.133IE+03 
2.1240E+03 
1.3730E+04 
1.3492E+04 
1.3360E+04 
1.8937E+04 
1.8828E+04 

1.8157E+04 
1.7838E+04 
1.5151E+04 
1.3345E+04 
1.2874£+04 
J.2860£+04 
1.2734E+04 
1.4286E+04 
1.3805E+04 
1.2542E+04 
1.0746E+04 
9. 1960E+03 
7.560IE+03 

6.6865E+03 
5.6543E+03 
4.7695E+03 
4.0227E+03 
3.3847E+03 
2.8477E+0.; 
2.3957£+03 
2.0150E+03 
1.6952£+0'< 
1.4266E+03 
1.20 1 OE+03 
1.0115E+03 
8.5245E+02 
7.188-+E+02 

cr(coh+inc) 
cm2/g 

2.5288E-01 
2.9239E-01 
3.3660E-OI 

3.8582E-OI 
4.4035E-OI 
5.0044E-01 
5.6633E-01 
6.3822E-01 
7.1626E-01 
8.oo52E-01 
8.9104E-01 
9.8779E-OI 
1.0907E+00 
I. 1994E+OO 
1.3 I 39E+00 
1.4336E+OO 
1.5581E+OO 
1.6870E+OO 
1.8196E+OO 
1.9552E+00 
2.0930E+00 
2.2323E+OO 
2.372IE+00 
2.5115E+00 
2.6495E+00 
2.785 I E+OO 
2.91 73E+00 
3.0451E+OO 
3.1675EIOO 

3.1716E+00 
3. I 985E+00 
3.2020E+00 
3.2056E+00 
3.216IE+00 
3.2286E+00 
3.2356E+00 
3.2418E+00 
3.2459E+OO 

3.2712E+00 
3.2835E+00 
3.3922E+00 
3.4713E+OO 
3.4928E+00 
3.4935E+00 
3.4992E+00 
3.5078E+00 
3.5286£+00 
3.5844E+00 
3.6663E+00 
3. 7379E+00 
3.7986E+OO 

3.848IE+00 
3.8859E+00 
3.9119E+00 
3.9260E+00 
3.9282E+00 
3.9186£+00 
H975E+00 
3.8651E+00 
3.8220E+00 
3.7687E+00 
3.7056£+00 
3.6336E+00 
'<.5532E+00 
3.465~E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

om 

1.283E+OI 
1.200E+OI 
1.l22E+Ol 

1.050E+OI 
9.822E+00 
9.1 88E+OO 
8.595E+OO 
8.04OE+00 
7.521E+OO 
7.036E+OO 
6.582E+00 
6. I 57E+OO 
5.760E+00 
5.388E+00 
5.040E+00 
4.715E+00 
4.4IOE+00 
4. 1 26E+00 
3.859E+00 
3.6 1 OE+OO 
3.377E+OO 
3.1 59E+OO 
2.955E+00 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.117E+00 
1.980E,OO 

1.976E+00 
1.946E+00 
1.942E+00 
1.9]8E+00 
1.927E+00 
1.9 1 3E+00 
1.905E+00 
1.898E+00 
1.594E+OO 

1.866E+00 
1.853E+00 
1.733E+00 
I. 645E+00 
1.62IE+00 
1.620E+00 
1.6 1 4E+00 
1.604E+00 
1.581£+00 
1.516£+00 
1.419E+00 
1.327E+00 
1.241E+OO 

1.161E+00 
1.086E+00 
1.016E+00 
9.506E-01 
8.892E-OI 
8.318E-01 
7.78IE-01 
7.279E-Ol 
6.809E-Ol 
6.370E-01 
5.959E-Ol 
5.574E-Ol 
5.214E-Ol 
4.878E-OI 
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r,sLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0;010 keY to E =~IOOO keY - Continued. 

~~======~==================================~==================================== 
£ JI h /.L a(coh+inc) /.LK A 
keY e/atom elatom cm2{g cm2{g cm2/g 

2.717235E+OO 
2.904724E+OO 
3.105 [50E+OO 

3.~ 9406E+OO 
3.548445E+00 
3.793288E+OO" 
4.055024E+OO 
4.334821 E+OO 
4.633924E+OO 
4.953664E+OO 
5.295467E+OO 
5.660855E+00 
6.05 1 453E+oo 
6.40S220E+OO 

6.469004E+00 
6.506305E+00 
6.532461 E+oo 
6.57 1 695E+oo 
6.669780E+00 
6.9 1 5365E+oo 
7.392525E+00 
7.902609E+00 
8.447890ETOO 

9.030794E+OO 
9.6539 1 9E+00 
1.032oo4E+O 1 
J.103212E+01 
1.179334E+0 1 
1.260708E+01 
1.347697E+01 
1.440688E+0 1 
1.540095E+0 1 
1.646362E+0 1 
1.75996 [E+O 1 
1.88 [398E+0 I 
2.011215E+01 
2.1 49988E+0 I 
2.298338E+01 
2.456923E+0 [ 
2.626450E+0 [ 
2.807676E+0 I 
3.001405E+01 
3.208502E+0 1 
3.429889E+0 1 
3.66655IE+Ol 
}..919543E+0 1 
4. 189992E+0 1 
4.47910IE+OI 
4. 788159E+0 1 
5.1 1 8542E+0 1 
5"+7172IE+01 
5.849270E+0 1 
6.252870E+0 I 
6.684318E+Q I 

7.145536E+OI 
7.638578E+0! 
8. 1 65640E+0 1 
R 729069E-I-0 I 

9.~31374E+Ol 

9.975239E+OI 
1.066353E+02 
1.139931 E+02 
U 18587E+02 
; .302669E+02 

IJ92553E+02 

2.47246E+0 1 
2.46691E+Ol 
2.46120E+01 
2.45255E+Ol 
2.44274E+Ol 
2.43202E+Ol 
2.42039E+01 
2.40759E+Ol 
2.39312E+0 I 
2.3760 I E+O 1 
2.35437E+O 1 
2.32388E+01 
2.271 15E+0 I 
2. 1 if35"£+01 
2.0789 [E+O 1 

1.99795E+OI 
1.82218E+o[ 
2.001 65E+Ol 
2.16410E+OI 
2.29017E+Ol 
2.38502E+O 1 
2.43589E+O 1 
2.46957ETOl 

2.49352E+O 1 
2.50944E+Ol 
2.52022E+01 
2.52757E+Ol 
2.53252E+01 
2.53579E+0 1 
2.54183E+01 
2.54240E+Ol 
2.54196E+0 1 
2.54086E+0 I 
2.53932E+0 1 
2.53751 E+O I 
2.53554E+0 [ 
2.53349E+0 I 
2.53 1 43E+0 1 
2.52941 E+O 1 
2.52746E+0 [ 
2.52565E+0 1 
2.52383E+01 
2.52200E+Ol 
2.52021 E+O 1 
2.5185IE+01 
2.51691E+01 
2.51541 E+O 1 
2.5140IE+OI 
2.5 I 272E+0 I 
2.51 153E+01 
2.51 044E+0 1 
2.50944E+0 I 
2.50853E+0 I 
2.50770E+O I 
2.50695E+0 1 
2.50626E+0 1 
2.50565E+Ol 
2. 'i0'i0SE-I-Oj 

2.50456E+0 1 
2.504D9E+0 I 
2.5OJ67E+0 1 
2.50329E+0 1 
2.5029-1E+0 1 
2.50263E+0 1 

2.50235E+0 I 

2. 1404E+00 
1.9200E+00 
1.7102E+00 
1.5080E+00 
1.3310E+OO 
1.1760E+00 
1.04OOE+OO 
9.2070E-Ol 
8.1589E-Ol 
7.2375E-OI 
6.4266E-OI 
5.7123E-0I 
5.0825E-0[ 
if.60IIE-OI 

4.5266E-01 
4.4818E-OI 
4.4509E-01 

3.9072E+00 
3.7970E+00 
3.5470E+00 
3.1 829E+00 

2.8708E+00 
2.5884ETOO 

2.3 1 92E+OO 
2.()682E+00 
1.8446E+00 
1.6453E+00 
1.4677E+00 

1.3092E+00 
I. 1 631E+00 
[.0284E+00 
9.0870E-OI 
8.0299E-0[ 
7.0962E-01 
6.2716E-0[ 
5.543IE-0[ 
4.8995E-OI 
4.3309E-OI 
3.8284E-0[ 
3.3845E-OI 
2.9781E-OI 
2.6044E-OI 
2.276IE-01 
1.9892E-01 
1.7386E-01 
1.5195E-Ol 
1.3281E-OI 
1.1608E-OI 
1.0146E-OI 
8.8683E-02 
7.7519E-02 
6.7762E-02 
5.9235E-02 
5.1782E-02 

4.5268E-02 
3.9574E-02 
3.4540E-02 
::<.0033E-O'" 

2.6114E-02 
2.2708E-02 
1.9746E-02 
1.7170E-02 
1.4931E-02 
1.2984E-02 
1.1291E-()2 

6.0336E+02 
5.0629E+02 
4.2186E+02 
3.4798E+02 
2.873IE+02 
2.3746E+02 
1.9645E+02 
1.6269E+02 
1.3486E+02 
1.1 191E+02 
9.2957E+Ol 

7.7292E+Ol 
6.433 1 E+OI 
5.4996E+D1 

5.3597E+O[ 
5.2763E+OI 
5.2189E+Ol 
4.554OE+02 
4.3604E+02 
3.9288E+02 
3.2979E+02 

2.7825E+02 
2.3469E.,.02 

1.9670E+02 
1.6409E+02 
1.3690E+02 
1.1423E+02 
9.5325E+01 
7.9543E+OI 
6.6107E+OI 
5.4675E+OI 
4.5194E+01 
3.7359E+01 
3.0884E+OI 
2.5533E+0[ 
2.111 [E+OI 
1.7455E+Ol 
1.4433E+OI 
1.1935E+01 
9.8703E+00 
8. 1 245E+00 
6.6465E+00 
5.4337E+00 
4.4423E+00 
3.6320E+00 
2.9695E+00 
2.4278E+00 
1.9850E+00 
1.6230E+00 
1.3271 E+OO 
1.0852E+00 
8.8734E-OI 
7.2561E-OI 
:5.9J37E-OI 

4.8524E-OI 
3.9683E-Ol 
3.2399E-Ol 
.., hV\~F-()1 

2.14J6E-OI 
1.7436E-OI 
1.4183E-OI 
<.1537E-OI 
9.3852E-02 
7.6346E-02 

6.2106E-02 

3.3707E+00 
3.2702E+00 
3. 1 645E+00 
3.0547E+OO 
2.9414E+OO 
2.8255E+OO 
2.7078E+00 
2.5891E+OO 
2.4700E+00 
2.35 1 2E+oo 
2.2334E+00 
2.1 1 72E+OO 
2.oo30E+00 
1.9070E-I-OO 

1.8914E+00 
1.8819E+00 
1.8753E+OO 
1.8654E+OO 
1.8412E+00 
1.7827E+00 
1.6773E+00 
1.5754E+OO 
1.477SETOO 

1.3836E+00 
1.2938E+00 
1.2084E+00 
1.1273E+00 
1.0506E+00 
9.7820E-Ol 
9.1014E-01 
8.4632E-01 
7.8663E-Ol 
7.3097E-OI 
6.7918E-OI 
6.31 [IE-OI 
5.8661E-Ol 
5.455IE-OI 
5.0762E-0I 
4.7277E-OI 
4.4077E-OI 
4.1 144E-OI 
3.846[E-01 
3.60IOE-01 
3.3773E-Ol 
3.[735E-Ol 
2.9880E-Ot 
2.819IE-OI 
2.6656E-OI 
2.5259E-01 
2.3990E-OI 
2.2835E-01 
2.1783E-OI 
2.0824E-Ol 
J.9948E-Ol 

1.9 !48E-OI 
1.8413E-OI 
1.7738E-Ol 
1711"F=-OI 

1.6538E-Ol 
1.6002E-01 
1.5502E-OI 
1.5033E-OI 
IA592E-01 
i AI75E-OI 

U779E-0! 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
4.041E+02 
3.867E+02 
3.482E+02 
2.925E+02 
2.47IE+02 
2.08GET02 

1.750E+02 
1. 462E+02 
1.221E+02 
1.021E+02 
8.528E+OI· 

7. 1 25E+0 1 
5.927E+OI 
4.903E+Ol 
4.056E+01 
3.355E+01 
2.775E+OI 
2.296E+01 
1.899E+Ol 
1.571E+O[ 

1.300E+01 
1.075E+OI 
8.893E+00 
7.325E+00 
5.995E+OO 
4.902E+00 
4.008E+OO 
3.278E+00 
2.680E+OO 
2.19IE+00 
1.792E+00 
I. 465 E+OO 
1.198E+00 
9.797E-OI 
8.01IE-01 
6.55IE-Ol 
:5.3:57E-Ol 

4.380E-OI 
3.582E-OI 
2.924E-01 
') :<7RF=-() I 

1.934E-Ol 
1.573E-Ol 
1.280E-01 
1.041E-OI 
8.467E-02 
6.887E-02 

5.602E-02 

nm 

4.563E-OI 
4.268E-OI 
3.993E-Ol 
3.735E-OI 
3.494E-01 
3.269E-01 
3.058E-Ol 
2.860E-01 
2.676E-01 
2.503E-01 
2.34IE-OI 
2.190E-OI 
2.049E-OI 
1.93SE-OI 

1.917E-OI 
1.906E-01 
1.898E-OI 
1.887E-01 
1.859E-OI 
1.793E-01 

1.677E-OI 
1.569E-OI 
1.46813 -01 

1.373E-OI 
1.284E-01 
I.20IE-01 
1.124E-Ol 
1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53[E-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.721E-02 
4.4[6E-02 
4.131E-02 
3.864E-02 
3.615E-02 
3.381E-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.8.'5.'5E-02 

1.735E-02 
[.623E-02 

1.51SE-02 
1 4?OF-07 

1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
1.017E-02 
9.518E-03 

8.903E-03 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections, Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E II fz tJ. cr(coh+inc} tJ.K A 
keY elatom elatom cm2/g cm2/g cm2/g nm 

1.488640E+02 2.502IOE+01 9.8190E-03 5.0522E-02 1.3400E-01 4.557E-02 8.329E-03 
1.59 1 356E+02 2.50 1 87E+O 1 8.5389E-03 4.lI00E-02 1.3038E-01 3.706E-02 7.791E-03 
1.701 1 59E+02 2.50 1 67E+O 1 7.4258E-03 3.3435E-02 1.2689E-Ol 3.015E-02 7.288E-03 
1.8 1 8539E+02 2.50 1 49E+O 1 6.4579E-03 2.7200E-02 1.2352E-Ol 2.452E-02 6.818E-03 
194401 8E+02 2.50133E+OI 5.6162E-03 2.2128E-02 1.2026E-01 1.994E-02 6.37SE-03 
2.O'1S156E'+Q2 2.5011SE+01 4.8843E-03 1.8002E-02 1.1709E-OI 1.622E-02 5.966E-03 
2.221548E+O~ 2.501 05E+O 1 4.247SE-03 1.4646E-02 1.1400E-Ol 1.320E-02 5.58IE-03 
2.374835E+02 2.50094E+O 1 3.6942E-03 1.1915E-02 l.l09SE-OI 1.073E-02 5.22IE-03 
2.538699E+02 2.50083E+O 1 3.2129E-03 9.6937E-03 1.0802E-01 8.730E-03 4.884E-03 
2.7 1 3869E+02 2.50074E+OI 2.7943E-03 7.8865E-03 1.0512E-01 7.1OIE-03 4.569E-03 
2.901 1 26E+02 2.50066E+O I 2.4302E-03 6.41 63E-03 1.0227E-OI 5.776E-03 4.274E-03 
3.101304E+02 2.50059E+O I 2.l136E-03 5.2202E-03 9.9467E-02 4.698E-03 3.')')Hh-U3 

3.3 1 5294E+02 2.50052E+O I 1.8383E-03 4.247IE-03 9.671IE-02 3.82IE-03 3.740E-03 
3.544049E+02 2.50046E+O I 1.5988E-03 3.4554E-03 9.3998E-02 3.l08E-03 3.498E-03 
3.788588E+02 2.5004IE+Ol 1.3905E-03 2.8113E-03 9.1 327E-02 2.528E-03 3.273E-03 
4.0~HlOOIE+02 2 . .50036E.,.ol 1.20941:· . 03 2.2873E-03 8.86968-02 2.0568-03 3.061E-03 
4.329451 E+02 2.50032E+O I 1.0519E-03 1.86IOE-03 8.6105E-02 1.673E-03 2.864E-03 
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Fe Z= 26 

Atomic weight - 5.584700E+OI glmol. nominal density p (glcmJ) - 7.8600E+OO 

11.(bamslatom) - J.L(cm2/g) X 9.27362E+OI. E(eV) J.L(cm2/g) - !lee/atom) x 7.53493E+05 

9 edges. Edge energies (ke V): 

K 7.11200E+OO L 8.46I00E-OO L II 
\f 9.29000E-02 M II 5.40000E-02 M III 
\f '\y " 3.60000E-03 
Relativistic corredi0..Q. est~mate Ire! (H82,3/5CL) - -l.0812E-01. -6.7800E-02 e/atom 
~uclear Thomson correctIon INT - -6.6403E-03 e/atom 

E 
keY 

1.069000E-02 
I.l4276IE-02 
1.221612b-02 

1.30S903E-02 
!.3960lOE-02 
1.492335E-02 
1.595306E-02 

1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E -02 
2.54500IE-02 
2.720606E -02 
2.908327E - 02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.0600S4E-02 
4.340198E-02 
4.639671E-02 
4. 959809E - 02 
5.292000E-02 
5.302035E-02 
5.373000E-02 
5.394600E-02 
5.4270001:- 02 

5 .508000E - 02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.923942E-02 
7,401695E-02 
7.91241IE-02 
8.458368E-02 
Y.041995E-02 
9.104200E-02 
9.243550E -02 
9.280710E-02 
9.336450E-02 
9,475800E-02 
9.665893E-02 
I.033284E-OI 
1 . 10458 1 E - 01 
1.180797E-OI 
1.262272E - 0 I 
I.J49368E-Ol 
1.442475E-OI 
1.542oo5E-01 
1.648404E-OI 

f. 
elatom 

4.40382E+OO 
4.40661E+OO 
4.41481 E+OO 
4.42757E+OO 
4. 44647E+OO 
4.47360E+OO 
4.51O-t8E+OO 

4.55792E+OO 
4.61691 E+OO 
4.68850E+00 
4.77370E+00 
4.87349E+00 
4.98874E+00 
5.12026E+00 
5.26878E+00 
5.43505E+OO 
5.6 I 986E+00 
5.82820E+00 
6.05409E+00 
6.29071 E+OO 
6.53388E+00 
6.77 456E+00 
6.99243E+00 
7. I 2657E+00 
6.78937E+00 
6.74584E+OO 
6.05634E+00 
5.0494IE+OO 
6.23005E1-00 

7.32766E+OO 
8.17043E+00 
9.12860E+OO 
9.72729F+OO 

1,02742E+OI 
l.07404E+OI 
I.l 1 204E+0 1 
1.l4192E+Ol 
I.15747E+OI 
I.I5657E+Ol 
I. I 4430E+0 1 
I.I2427E+OI 
I.14812E+Ol 
1.1 7260E+0 I 
[ . 1 8998E+0 I 
1 .22954E+O 1 
1.261 1 7E+0 1 
1 .28952E+O 1 
1.31595E+0 1 
1.341 26E+0 1 
I.J6595E+OI 
I.J9037E+OI 
1.4 1 496E+0; 

f, 
elatom 

1.4240E+OO 
1.5363E+OO 
1.6592E+00 
1.793IE+00 
1.9386E+OO 
2.0960E+OO 
2.2636E+OO 

2.44lOE+OO 
2.6278E+OO 
2.8235E+OO 
3.0272E+00 
3.2383E+00 
3.4557E+OO 
3.6787E+00 
3.906IE+00 
4. I 370E+OO 
4.3705E+00 
4.5990E+OO 
4.8 I 69E+OO 
5.0275E+00 
5.2288E+OO 
5.419IE+00 
5.5969E+00 
5.7609E+OO 
5.9060E+00 
5.91OIE+OO 
5.9379E+00 
5.9462E+00 
8.0096E+OO 

7.9125E+OO 
7.7445E+00 
7.4424E+00 
7.3003E+OO 

7. 1 586E+OO 
6.883IE+00 
6.6327E+OO 
6.3988E+OO 
6. 1 785E+00 
6. I 566E+OO 
6.1086E+OO 
6.096IE+OO 
6.5009E+OO 
6.4618E+OO 
6.4106E+OO 
6.2493E+OO 
6.I022E+OO 
5.9677E+OO 
5.8454E+OO 
5.7339E+OO 
5.6308E+(){) 
5.53JOE+00 
5.4.171 E+OO 

I.OO37E+05 
l.0130E+05 
I.0234E+05 
1.0346E+05 
1.0464E+05 
1.0583E+05 
1.069IET05 

I.0785E+05 
1.0861E+OS 
1.0917E+05 
1.0949E+05 
1.0956E+05 
1.0937E+05 
1.089IE+05 
1.08 I 8E+05 
1.0718E+05 
1.0592E+05 
1.0427E+05 
1.0216E+05 
9.974IE+04 
9.7039E+04 
9.4080E+04 
9.0896E+04 
8.7520E+04 
8.4092E+04 
8.3990E+04 
8.3272E+04 
8.3054E+04 
1.1121E+05 
1.0824E+05 
1.0296E+05 
9.2554E+04 
8.1927E.04 

7.7903E+04 
7.0070E+04 
6.3 1 63E+04 
5.7003E+04 
5. 1 487E+04 
5.0954E+04 
4.9795E+04 
4.9494E+04 
5.2465E+04 
5.1 383E+04 
4.9973E+04 
4.557IE+04 
4. 1 626E+0-l 
3.808 1 E+04 
J.4893E+04 
3.2018E+04 
2.9413E+04 
2.7037E+04 
2.4853E+04 

7.21100E-OO 
5 .40000E - 02 

a(coh+inc) 

cm2/g 

1.4004E-04 
l.9110E-04 
2.5936E-04 
3.5006E-04 
4.699IE-04 
6.2738E-04 
8.3312E-04 

1.I004E-03 
1.4458E-03 
1.8895E-03 
2.4565E-03 
3.1769E-03 
4.0875E -03 . 
5.2320E-03 
6.6629E-03 
8.4420E-03 
1.0642E-02 
1.3349E-02 
1.6662E-02 
2.0693E-02 
2.5575E-02 
3.1454E-02 
3.8498E-02 
4.6894E-02 
5.6543E-02 
5.6849E-02 
5.9038E-02 
5.9713E-02 
6.0733E-02 
6.332IE-02 
6.859IE-02 
8.2372E-02 
9.046013-02 

1.1715E-OI 
I.3874E-Ol 
1.6357E-0! 
1.9196E-OI 
2.2428E-Ol 
2.2784E-OI 
2.3588E-OI 
2.3804E-Ol 
2.4130E-OI 
2.495IE-OI 
2.6087E-OI 
3.0209E-OI 
3.4829E-OI 
J.9982E-OI 
4.5698E-Ol 
5.2009E-01 
5.8939E-OI 
6.6512E-01 
7.4745E-01 

L 
M 

HI 
IV 

O.OOOE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.oooE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOB+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
()OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

7.08100E-OI 
3.60000E-03 

A 

nm 

1.I60E+02 
1.085E+02 
1.015E+02 
9.494E+Ol 
8.881E+01 
8.308E+01 
7.772E+OI 
7.270E+Ol 
6.80IE+01 
6.362E+Ol 
5.95IE+01 
5.567E+OI 
5.208E+OI 
4.872E+OI 
4.557E+01 
4.263E+OI 
3.988E+01 
3.731E+OI 
3.490E+Ol 
3.264E+OI 
3.054E+01 
2.857E+01 
2.672E+Ol 
2.500E+0l 
2.343E+01 
2.338E+OI 
2.308E+01 
2.298E+01 
2.285E+Ol 
2.25IE+01 
2.187E+OI 
2.046E+O 1 
1.9 14I::+U I 

1.791E+OI 
1.675E+OI 
1.567E+Ol 
1.466E+Ol 

l.371E+Ol 
1.362E+Ol 
l.341E+OI 
1.336E+OI 
1.328E+OI 
1.308E+OI 
1.283E+Ol 
1.200E+OI 
1.122E+OI 
I.050E+OI 
9.822E+00 
9.1 88E+OO 
8.595E+00 
8.040E+00 
7.52IE+OO 
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TABLE I: Form factors, attenuation and scattering cross-sections. Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.762144E-01 
1.883732E-OI 
2.01 3709E-0l 

2.152655E-0l 
,2.301188E-01 

2:459970~-01 
2.629708E ~Q I 
2.81 1 158E-OI 
3.005128E-01 
3.212482E-01 

3.434143E-01 
3.671099E-OI 

3.924405E-01 

4.195189E-Ol 

4.484657E-Ol 

4.794098E-OI 
5.12489IE-Ol 

5.478508E-Ol 

5.856525E-OI 

6.260625E-OI 
6.692609E-OI 

6.939380E-OI 
7.045595E-OI 
7.066780E-OI 
7.073919E-OI 
7.1 1 6405E-0l 

7.1 54399E-O I 
7.174945E-01 

. 7.203789E-01 

7.222620E-Ol 
7.247055E-01 

7.355220E-01 
7 .648052E-0 1 
8.175768E-01 
8.291780E-01 
8.418695E-01 
8.452539E - 0 1 

8.503305E-01 
8.630220E-01 
8.739896E-OI 
9.342948E-OI 
9.987612E-OI 
1.067676E+00 

1.141345E+00 

1.22oo98E+00 
1.304285E+00 
1.394281 E+OO 

1.490486E+00 

1.593329E+00 

1.703269E+00 
1.810795E-I-OO 

1.946430E+00 
2.080733E+00 
2. 224304E+00 

2.37778 I E+OO 
2.541848E+00 
2.7 17235E+00 
2.904724E+00 
3.105150E+00 
3.319..\06E+OO 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.33482 I E+oo 
4.633924E+00 

il 
elatom 

1.43931 E+O 1 
1.46359E+O I 
1.48762E+O I 
1.51118E+Ol 
1.53398E+O I 
1.55539E+Ol 
1.57483E+OI 
1.59181E+OI 

1.60582E+OI 
1.6 1 644E+O 1 

1.62326E+0 1 
1.62S82E+O 1 

1.62355E+O I 
1.6 1 566E+o I 
I.60101E+OI 
1.57788E+Ol 
1.54340E+O I 
1.49253E+Ol 

1.41528E+Ol 

1.28786E+0 I 
I.0271OE+OI 

6.60633E+oo 
1.76776E+OO 

- 1.24454E+00 
- 3.49355E+00 

1.19707E+OO 

2.82538E+00 
2.966 1 5E+OO 
1.39388E+00 
2.65657E+00 
4.99594E+00 

8.97 I 59E+00 
1.33092E+0 I 
I. 64542E+0I 
1.67052E+0 I 
1.64524E+0 I 
1.56692E+0 I 
1.67842E+0 I 
1.80245E+0 I 
1.86609E+OI 
2.08209E+0 I 
2.22293E+0 I 
2.32714E+O I 
2. 40488E+0 I 

2.46633E+O 1 
2.51128E+01 
2.5433IE+Ol 

2.56643E+0 1 

2.58170E+0 I 
2 .59i24E+0 I 
2.59647E+Ol 

2.59840E+0 1 
2 .59787E+0 I 
2.59575E+0 I 
2.59217E+0 I 
2.58778E+0 I 
2.58293E+Ol 
2.57812E+0 1 
2.5728IE+OI 
2.56539E+OI 
2.55677E+0 1 
2.54704E+OI 
2.5 3646E+0 1 
2.52504E+OI 
2.51258E+0 1 

h 
e/atom 

5.3394E+00 
5.2365E+00 
5. I 252E+00 
5.oo34E+00 
4.8675E+00 
4.715IE+00 
4.5474E+00 
4.3664E+00 

4.1 750E+00 
3.9760E+00 
3.7724E+00 
3.S670E+OO 

3.3624E+00 

3.1607E+00 

2.9637E+00 

2.7730E+00 
2.5897E+00 
2.41 47E+00 

2.2486E+OO 
2.0915E+00 
1.9436E+OO 

1.8672E+00 
1.8359E+00 
1.8298E+00 
1.8277E+00 
1.1657E+01 
1.1565E+01 
1.1515E+OI 
I. I 447E+Ol 
1.6292E+Ol 
1.6209E+01 

1.5852E+OI 
1.4949E+01 
1.3531E+01 
1.3253E+OI 
1.2960E+01 
1.2883E+OI 

1.4559E+OI 
1.4272E+OI 
1.4032E+OI 
1.2835E+OI 
1.l740E+OI 
1.0687E+OI 

9.7229E+00 

8.8309E+00 

7.9627E+00 
7. I 798E+OO 

6.4637E+00 

5.8 1 23E+00 

5.2261E+00 
4.6982E+OO 

4.2238E+00 
3.7984E+00 
3.41 73E+00 

3.0760E+00 
2. 7704E+00 
2.4969E+00 
2.2482E+00 
2.oo33E+00 
1.7751 E+OO 
1.5695E+00 
1.3870E+00 
1.2269E+00 
1 .086·~E+00 
9.6283E-OI 
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2.283IE+04 
2.0946E+04 
1.9 I 78E+04 
1.7513E+04 
1.5938E+04 
1.4442E+04 
1.3030E+04 
1.1704E+04 

1.0468E+04 

9.3257E+03 
8.2770E+03 
7.3213E+03 

6.4559E+03 

5.6768E+03 

4.9794E+03 
4.3583E+03 
3. 8075 E+03 
3.3211E+03 

2.8930E+03 

2.5 I 72E+03 
2. 1 882E+03 

2.0274E+03 
1.9634E+03 
1.95IOE+03 
1.9468E+03 
1.2343E+04 

1.2180E+04 
1.2093E+04 

1.1973E+04 
1.6996E+04 

1.6853E+04 
1.6240E+04 
1.4728E+04 
I. 2470E+04 
1.2043E+04 
I. 1 599E+04 
I. 1 485E+04 

1.2901E+04 
1.246IE+04 
1.2098E+04 
1.035IE+04 
8.8566E+03 
7.5419E+03 

6.41 88E+03 

5.4537E+03 

4.600IE+03 
3.880IE+03 

3.2676E+03 

2.7487E+03 

2.3119E+03 
1.9442E-I-03 

1.635IE+03 
1.3755E+03 
I. 1 576E+03 

9.7476E+02 
8.2 1 25E+02 
6.9239E+02 
5.8320E+02 
4.861IE+02 
4.0295E+02 
3.3327E+02 
2.7551 E+02 
2.2798E+02 
1.8883E+02 

1.5656E+02 

<r(coh+inc) 
cm2/g 

8.3649E-OI 

9.3229E-OI 
I.0348E+OO 
1.I440E+OO 
1.2597E+OO 
1.38 1 5E+OO 
1.509 1 E+OO 
1.642IE+OO 

1.78ooE+OO 
1.9220E+OO 
2.0674E+00 
2.2 I SSE+OO 

2.3654E+OO 

2.5160E+00 

2.6665E+OO 
2.8 I 58E+OO 
2.9627E+OO 
3.1062E+00 

3.2452E+00 

3.3786E+OO 
3.5054E+OO 

3.57IOE+OO 
3.5978E+OO 
3.603IE+OO 
3.6049E+OO 
3.61 53E+OO 
3.6245E+OO 
3.6294E+OO 
3.6363E+OO 
3.6407E+OO 
3.6465E+00 

3.6714E+OO 
3.7350E+00 
3.8360E+00 
3.8560E+00 
3.877IE+00 
3.8826E+OO 

3.8907E+00 
3.9103E+00 
3.9267E+00 
4.0064E+OO 
4.0745E+00 
4.1305E+00 

4. 1 740E+00 

4.2047E+OO 

4.2227E+00 
4. 2277E't'OO 

4.22ooE+OO 
4. 1 997E+00 

4. 1 673E+00 
41?11F-I-O() 

4.0677E+00 
4.0017E+OO 

3.9259E+00 

3.8409E+00 
3.7476E+00 
3.6468E+00 
3.5395E+00 
3.4266E+00 
3.3088E+00 
3. ~872E+00 
3.0626E+00 
2.9359E+00 
2.8079E+00 
2.6794E+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 

O'oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE't'OO 

O.oooE+OO 
O,oooE+OO 

O.OOOE+OO 
·()OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

7.036E+OO 
6.582E+OO 
6. 1 57E+OO 
5.760E+OO 
5.388E+00 
5.040E+OO 
4.715E+OO 
4.4IOE+OO 
4. 1 26E+OO 

3.859E+OO 
3.6 1 OE+OO 
3.377E+OO 

3.1 59E+00 

2.955E+00 
2.765E+OO 
2.586E+00 
2.419E+00 
2.263E+00 

2.1 17E+00 

1.980E+OO 
1.8:J3E+OO 

1.787E+00 
1.760E+OO 
1.754E+OO 
1.753E+OO 
1.742E+OO 

1.733E+00 
1.728E+OO 
1.72 1 E+oo 
1.717E+00 

1.711E+00 
1.686E+00 
1.62IE+00 
1.5 I 6E+00 
1.495E+00 
1.473E+00 
1.467E+00 
1.458E+00 
1.437E+00 
1.419E+00 
1.327E+00 
1.241E+00 
1.16IE+00 
1.086E+00 

1.016E+00 
9.506E-OI 
8.892C 01 

8.318E-Ol 
7.78IE-OI 

7.279E-OI 
6.809E-OI 
6.370E-OI 
5.959E-OI 
5.574E-OI 

S.214E-01 
4.878E-OI 
4.563E-OI 
4.268E-01 
3.993E-OI 
3.735E-01 

3.494E-01 
3.269E-Ol 
3.058E-01 
2.860E-OI 
2.676E-OI 
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T ~81.£ 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.00 1-0.010 ke V to E = ~ 1000 ke V - Continued. 

= 
£ 
keY 

--:;.953664E+OO 
5.29'i4fi7E+OO 
5.660855E+OO 
6.05 1 453E+OO 
6. 469004E+00 
(;S15365E+OO 
6.969760E+OSl 
7.076440E+(X)" 
7.104888E+OO 
7. 1 47560E+OO 
7.25424OE+00 
7.392525E+00 
7.902609E+00 
8.447890E+00 
9.030794E+00 
9.653919E+OO 
1.032004E+Ol 
1.I03212E+01 
I. 1 79334E+OI 
\ .260708E+O I 
1.347697E+0 1 
1.440688E+0 1 
I.S40095E+Ol 
1.646362E+O 1 
1.759961E+01 
1.881398E+0 1 
2.011215E+01 
2.1 49988E+Ol 
2.295338ETO 1 

2.456923E+Ol 
2.626450E+0 1 
2.807676E+0 1 
3.001405E+Ol 
3.208502E+OI 
3.429889E+01 
3.66655IE+OI 
3.919543E+Ol 
4. 1 89992E+0 1 
4.4791OIE+OI 
4.7%8159E+Ol 
5.1 1 8542E+01 
5.47172IE+01 
5.849270E+01 
6.252870E+0 1 
6.684318E+0 1 
7. 145536E+0 I 
7 .638578Et-0 1 
8. 16564OE+01 
8.729069E+01 
9.331374E+01 
9.975239E t 0 I 

1.066353E+02 
1.139931 E+02 
1.218587E+02 
: .302669E+02 
! .392553E+02 
'i A88640E+02 
1.591356E+02 
: .70 1159E+02 
1.818539E-t-02 

1.9-t4Zl18E+G2 
2.078156E+02 
2.221548E+02 
2.:'7'+835E+m 
2.538699E+02 

II 
eJatom 

2.49864E+Ol 
2.4824IE+01 
2.46232£+01 
2.43495E+Ol 
2.39082E+Ol 
2.27890E+Ol 
2.24649E+Ol 
2. 101 68E+OI 
1.92682E+OI 
2. 1 054%E+0 1 
2.267 1 4E+01 
2.34808E+0 1 
2.46830E+01 
2.52655E+0 1 
2.56451 E+O 1 
2.58973E+0 1 
2.60660E+O 1 
2.61815E+OI 
2.62607E+0 1 
2.63142E+0 1 
2.63498E+0 1 
2.64121E+O[ 
2.64211 E+O 1 
2.64 1 88E+0 1 
2.64094E+01 
2.63951E+OI 
2.63778E+01 
2.63587E+OI 
2.63357E+Ol 

2.63183E+0 I 
2.62983E+0[ 
2.62809E+0 I 
2.62618E+01 
2.62430E+0 I 
2.62243E+Ol 
2.62QP2E+0 1 
2.61889E+Ol 
2.61725E+0 I 
2.61573E+01 
2.61431E+01 
2.61300E+01 
2.61 1 79E+01 
2.61068E+01 
2.60966E+O I 
2.60873E+01 
2.60789E+0 1 
2.60712E+O I 
2.60643E+OI 
2.60579£+0 I 
2.60521 E+O 1 
:!.60468E, (H 

2.60420E+01 
2.60376E+0 1 
2.60337E+OI 
2.60302E+0 I 
2 .60270E+0 I 
2.6024IE+Ol 
2.60215E+0 i 
2.60 192E+0 I 
::.{,)0171E+O[ 

2.60153E+OI 
2.60 136E+0 I 
2.6012IE+01 
2.60108E+OI 
:; .6oo96E+0 1 

h 
e/atom 

8.5419E-Ol 
7.5854E-OI 
6.7426E-0[ 
5.9992E-0[ 
5.3430E-01 
4.763IE-Ol 
4.6996E-Ol 
4.5790E-Ol 
4.5477E-01 
3.8992E+00 
3.7877E+00 
3.6502E+00 
3.2650E+00 
2.9475E+00 
2.6546E+00 
2.3704E+00 
2.1145E+00 
1.8865E+00 
1.6832E+00 
1.5020E+00 
1.3404E+00 
I. 194OE+00 
1.0562E+00 
9.3409E-OI 
8.2587E-01 
7.3023E-OI 
6.4572E-01 
5.7lO2E-01 
j.O-'OOE-OI 

4.4663E-Ol 
3.9503E-01 
3.4777E-01 
3.057IE-ot 
2.6786E-01 
2.3420E-Ol 
2.0478E-01 
1.7906E-OI 
1.5658E-OI 
1.3691E-01 
1.1972E-01 
1.0469E-01 
9.1550E-02 
8.0062E-02 
7.0017E-02 
6.1234E-02 
5.3554E-02 
4.6838E-02 
4.0894E-02 
3.5564E-02 
3.0930E-02 
2.6,)OOE 02-

2.3395E-02 
2.0347E-02 
1.7697E-02 
1.5392E-02 
1.3387E-02 
1. I 644E-02 
1.0128E-02 
8.8094E-03 
7.662.:lE-OJ 

6.6650E-03 
5.7975E-03 
5.0429E-03 
.+.3866E-03 
3.8158E-03 

1.2993E+02 
1.0793E+02 
8.9748E+Ol 
7.4699E+Ol 
6.2234E+OI 
5.1899E+Ol 
5.0807E+Ol 
4.8757E+01 
4.8230E+OI 
4.1105E+02 
3.9342E+02 
3.7205E+02 
3.1 131E+02 
2.6289E+02 
2.2149E+02 
1.8501E+02 
1.5439E+02 
1.2885E+02 
1.0754E+02 
8.9770E+OI 
7.4939E+01 
6.2448E+01 
5.1 676E+01 
4.2751E+01 
3.5358E+01 
2.9245E+OI 
2.4191£+01 
2.oo12E+Ol 
1.6-'-'6E+OI 

1.3697E+01 
1.1333E+OI 
9.3330E+00 
7.6746E+00 
6.2905E+00 
5. 1 450E+00 
4.2083E+00 
3.4423E+00 
2.8 1 58E+00 
2.3032E+00 
1. 8840E+00 
1.541IE+00 
1.2607E+00 
1.0313E+00 
8.4372E-OI 
6.9026E-01 
5.6472E-Ol 
4.6203E-01 
3.7736E-OI 
3.0699E-OI 
2.4975E-01 
2.0J19E 01 

1.6531E-01 
1.3450E-OI 
1.0943E-01 
8.9031E-02 
7.2438E-02 
5.8938E-02 
4.7955E-02 
3.9019E-02 
3.1749E-i)2 

2.5833E-02 
2.1020E-02 
1.7104E-02 
1.3918E·-02 
1.1325E-02 

u(r.;l)nTilll.;) 

cm2/g 

2.5511E+OO 
2.4237E+00 
2.2979E+OO 
2. 1 743E+00 
2.0532E+OO 
1.9353E+OO 
1.9217E+00 
1.8954E+00 
1.8885E+00 
1.8782E+OO 
1.8529E+00 
1.8209E+OO 
1.7103E+00 
1.6038E+00 
[.5016E+OO 
1.4040E+oo 
I.3I09E+oo 
1.2226E+OO 
1.1389E+OO 
1.06OOE+OO 
9.8577E-01 
9.l61lE-01 
8.5093E-OI 
7.9012E-OI 
7.3352E-OI 
6.8098E-OI 
6.323IE-Ol 
5.8734E-01 
:5.4:l55E-OI 

5.0773E-OI 
4.7270E-01 
4.4058E-01 
4.1120E-01 
3.8435E-Ol 
3.5985E-OI 
3.3752E-OI 
3.1719E-0I 
2.9870E-01 
2.8189E-0I 
2.666IE-OI 
2.527IE-01 
2.4008E-01 
2.2859E-OI 
2.1812E-01 
2.0857E-OI 
1.9985E-OI 
1.91 86E-'01 
1.8452E-01 
1.7777E-OI 
1.7153E-Ol 
!'(jS7SE --0\ 

1.6036E-Ol 
1.5533E-Ol 
1.5060E-Ol 
1.4615E-OI 
IAI92E-OI 
l.3791E-01 
1.34()7E-OI 
1.3039E-Ol 
1.2t585E-OI 

1.2342E-OI 
1.20:0E-01 
1.1687E-OI 
1. 1373E-OI 
1.1066E-01 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
3.636E+02 
3.478E+02 
3.287E+02 
2.75IE+02 
2.326E+02 
1.962E+02 
1.642E+02 
1.373E+02 
1.1 47E+02 
9.590E+01 
8.015E+01 
6.699E+01 
5.589E+Ol 
4. 626E+O1 
3.829E+01 
3. 169E+01 
2.623E+01 
2.171E+01 
1.797E+01 
I. 487E+01 
1.231E+01 
1.01 9E+0 1 
8.397E+00 
I'IQ11F.+OO 

5.667E+00 
4.636E+00 
3.793E+00 
3.102E+00 
2.538E+OO 
2.076E+00 
1. 698E+00 
1.389E+00 
1.137E+00 
9.298E-01 
7.606E-OI 
6.222E-01 
5.090E-01 
4.164E-Ol 
3.400E-01 
2.766E-01 
2.250E--Ol 
!.8JOE--OI 

1.489E-OI 
1.211E-OI 
9.853E-02 
8.015E-02 
6.520E-02 
5.304E-02 
4.314E-02 
3.510E-02 
L,1S:>:>E-(J2 

2.322E-02 
1.889E-02 
1.537E-02 
1.250E-02 
1.017E-02 

lI. 

nm 

2.503E-OI 
2.34IE-OI 
2.190E-Ol 
2.049E-OI 
1.917E-Ol 
1.793E-OI 
1.779E-Ol 
1.752E-01 
1.745E-OI 
1.735E-01 
1.709E-OI 
1.677E-01 
1.569E-Ol 
1.468E-01 
1.373E-01 
1.284E-01 
1.201E-01 
1.124E-01 
1.051E-Ol 
9.834E-02 
9.2ooE-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
:J.39:JE-Q2 

5.046E'-02 
4.72IE'-02 
4.416E-02 
4.11\R-02 
3.864E-02 
3.615E-02 
3.381E-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
L623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.24JC-02 

1.163E-02 
l.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
tUS 18E -05 

6.378E-03 
5.966E-03 
5.58[E-03 
S.221E-03 
4.884E-03 
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TABLE I: Ponn factors, attenuation and scattering cross-sections. Z - 1-92, from E = O.OOI-D.OIO keY to E = 400-1000 keY - Continued. 

E II h IL a(coh+inc) ILK A 
keY eJalom elatom cm2/g cm2/g cm2/g om 

2.7 I 3869E+02 2.60086E+O I 3.3192E-O~ 9.2156E-03 L0765E-OI 8.272E-03 4.569E-03 
2.90 II 26E+02 2.60076E+O I 2.8873E-03 7.499IE-03 L0470E-OI 6.729E-03 4.274E-03 
3.10 1304E+02 2.60068E+O I 2.5117E-03 6.1023E-03 LOI81E-OI 5.474E-03 3.998E-03 
3.3 I 5294E+02 2.60060E+O I 2.1 849E-03 4.9658E-03 9.8974E-02 4.453E-03 3.740E-03 
3.544049E+02 2.60053E+O I 1.9006E-03 4.0409E-03 9.6184E-02 3.622E-03 3.498E-03 
3.788588E+02 2.60047E+O I 1.6534E-03 3.2883E-03 9.344IE-02 2.947E-03 3.273E-03 

. 4.0500biE+02 2.60042E+O I 1.4383E-03 2.6760E-03 9.0744E-02 2.397E-03 3.061E-03 
4.329451 E+02 2.60037E+01 1.2512E-03 2. I 776E-03 8.8092E-02 1.950E-03 2.864E-03 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERINGTABULATION FOR Z= 1-92 227 

Co Z= 27 

.!,(omie weight - 5.893320E+OI glmol. nominal density p (glcm3
) - 8.9000E+OO 

iJ.t\bamsiatom) - lL(cm2/g) x 9.78609E+OI. E(eV) lL(cm2/g) - h(e/atom) x 7.14034E+05 

v edges. Edge energies (keV): 

K 7.70890E+OO L I 9.25600E-OO L II 
\1 I.OO700E-OO M II 5.95000E-02 M III 
\1 ',V , 2.90000E-03 
Relativistic correcf~ estimate Ire! (H82.315CL) - -1.1819E-OI. -7.3800E-02 e/atom 
~uclear Thomson correction INT - -6.7859E-03 e/atom 

E 
keY 

1.069000E-02 
1.l42761E-02 
1.221612E-02 

I.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3.I()9002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340 198E -02 
4.639671E-02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
5.831000E-02 
5.920250E-02 
S.9440S0E-02 

5.979750E-02 
6.058959E-02 
6.069000E -02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.91241IE-02 
8.458368E - 02 
9.04199)1::.-02 
9.665893E-02 
9.868600E-02 
1.001965E-01 
1.005993E-01 
1.012035E-01 
1.027140E-OI 
1.033284E-01 
1.104581E-01 
1.180797E-01 
1.262272E-01 
1.349368E-01 
1.442475E-01 
1.542005E -0 I 
1.648404E -0 1 

11 
e/atom 

4.07651 E+OO 
4.0793 I E+OO 
4.0M44E+OO 

4.09903E+OO 
4.11806E+OO 
4. I 4462E+OO 
4.17QQ?F ... OO 

4.22518E+OO 
4.28 I 68E+OO 
4.35067E+OO 
4.43344E+OO 
4.53 I 24E+oo 
4.64533E+OO 
4.77694E+OO 
4.92734E+OO 
5.09779E+OO 
5.28966E+OO 
5. 50445 E+OO 
5.74388E+OO 
6.01002E+OO 
6.30538E+OO 
6.67459E+OO 
7.06312E+OO 
7.4614IE+OO 
7.85964E+OO 
8. 1 2459E+OO 
7.95238E+OO 
7.32491E+OO 
6.41648E"i"OO 

7.50344E+OO 
8.4651IE+00 
8.53783E+00 
9.9936IE+00 
1 .07000E+0 1 
1.1,1971 E+OI 
1.16018E+01 
1.19426E+0 1 
1.22207E+0 1 
1.23949E+0 1 
1.23849E+01 
1.22528E+0 1 
1.20449E+0 1 
1.22888E+01 
1.25366E+OI 
1.25962E+0 1 
1.30306E+0 1 
1.33567E+0 I 
1.36488E+0 1 
1.39231 E+O 1 
1.41876E+01 
IA-4472E+OI 
1.47051 E+O 1 

h 
e/atom 

1.5562E+OO 
1.6781E+OO 
l.!:Sll)h+UO 

1.9562E+OO 
2.1 I 24E+OO 
2.2802E+OO 
2.4597E-i-OO 

2.6509E+OO 
2.8536E+oo 
3.0675E+OO 
3.2922E+OO 
3.5274E+OO 
3.7723E+OO 
4.0266E+OO 
4.2894E+OO 
4.5603E+OO 
4.8385E+OO 
5.1 236E+OO 
5.415IE+OO 
5.7 1 27E+OO 
6.0 1 62E+OO 
6.3044E+OO 
6.5733E+OO 
6.8347E+OO 
7.0873E+00 
7.1 365E+00 
7.0944E+OO 
7.0696E+00 
7. 0627 E"i"OO 

8.924IE+00 
8.8069E+00 
8.7924E+00 
R.2f)IQF ... on 
7.8 1 76E+00 
7.480 1 E+oo 
7.197IE+00 
6.9439E+00 
6.7099E+OO 
6.4907E+00 
6.4253E+OO 
6.3784E+OO 
6.366IE+00 
6.7844E+OO 
6.7462E+00 
6.731IE+OO 
6.5708E+00 
6.4252E+00 
6.2918E+OO 
6.1 699E+00 
6.0579E+00 
5.9535E+00 
5.8536E+OO 

1.0395E+05 
1.0485E+05 
1.0588E+05 
1.0696E+05 
1.0804E+05 
1.09IOE+05 
1.1009E+OS 

1.l099E+05 
1.1 I 77E+05 
1.I239E+05 
I. 1 284E+05 
1.l309E+05 
1.1 3 14E+05 
I. 1 297E+05 
I. 1 258E+05 
1.1 1 96E+05 
1.1112E+05 
1.IOO8E+05 
1.0883E+05 
1.0740E+05 
1.0581E+05 
1.0372E+05 
1.0116E+05 
9.8394E+04 
9.5446E+04 
8.9904E+04 
8.6874E+04 
8.5265E+04 
8.4842E+04 
1.0656E+05 
1.0379E+05 
1.0344E+05 
9.10S0E+0-1 

8.06 1 9E+04 
7.2160E+04 
6.4948E+04 
5.86 1 9E+04 
5.2987E+04 
4.7948E+04 
4.6490E+04 
4.5454E+04 
4.5 1 85E+04 
4.7867E+04 
4.6898E+04 
4.6514E+04 
4.2475E+04 
3.8853E+04 
3.5591 E+04 
3.2649E+04 
2.9987E+04 
2.7568E+04 
~.5356E+04 

7.93600E-OO 
5.95000E-02 

CT(C'oh ... inc) 

cm2/g 

1.2743E-04 
1.7442E-04 
2.3740E-04 
3.2I35E-04 
4.3259E-04 
5.7917E-04 
7.7122E-04 

1.0214E-03 
1.3456E-03 
1.7632E-03 
2.2982E-03 
2.9799E-03 
3.8436E-03 
4.9320E-03 
6.2962E-03 
7.9967E-03 
1.0I05E-02 
1.2705E-02 
1.5893E-02 
1.9784E-02 
2.4505E-02 
3.0204E-02 
3.7048E-02 
4.5223E-02 
5.4938E-02 
6.6422E-02 
7.1903E-02 
7.4994E-02 
7.5829E-02 
7.709IE-02 
7.9927E-02 
8.0290E-02 
9.S727E 02 

1.1412E-OI 
1.3541E-01 
1.5994E-01 
1.8806E-01 
2.2012E-01 
2.5649E-01 
2.6874E-01 
2.78ooE-01 
2.8048E-01 
2.8423E-01 
2.9367E-OI 
2.9754E-OI 
3.4363E-OI 
3.9514E-01 
4.5238E-OI 
5.1569E-OI 
5.8535E-OI 
6.6160E-01 
7.4464E-01 

L 
M 

III 
IV 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE"i"OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOF+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

7.78600E-01 
2.90000E-03 

>.. 
nm 

I. 160E+02 
1.085E+02 
1.015E+02 
9.494E+01 
8.881E+OI 
8.308E+01 
7.772E+UI 
7.270E+01 
6.80IE+01 
6.362E+01 
5.951E+01 
5.567E+01 
5.208E+OI 
4.872E+01 
4.557E+01 
4.263E+OI 
3.988E+01 
3.73IE+OI 
3.490E+01 
3.264E+01 
3.054E+01 
2.857E+01 
2.672E+01 
2.500E+OI 
2.338E+01 
2.187E+01 
2.126E+Ol 
2.094E+OI 
2.086E+01 
2.073E+OI 
2.046E+01 
2.043E+OI 
1.9 I 4E+O I 

1.791E+01 
1.67SE+01 
1.567E+Ol 
L466E ... OI 

1.371E+Ol 
1.283E+01 
1.256E+01 
1.237E+01 
1.232E+01 
1.225E+01 
1.207E+01 
1.2ooE+01 
1.122E+01 
1.050E+01 
9.822E+00 
9.1 88E+OO 
8.595E+00 
8.04OE+00 
7.521E+00 
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TABLE I: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = ~JOOO keY - Continued. 

E 
keY 

1.762144E-OI 

1.883732E-OI 

2.013709E-OI 

2.152655E-Ol 

2.301188E-OI 

",2.4599"ZOE -0 I 
2:62970~-01 
2.81 I I 58E.::::-o 1 

3.005128E-Ol 

3.212482E-OI 

3.4341 43E-Ol 

3.671099E-Ol 
3.924405E-Ol 

4.195189E-01 

4.484657E-OI 

4.794098E-Ol 
5.124l:!lllh-Ul 

5.478508E-O 1 

5.856525E-OI 

6.260625E-OI 
6.692609E-OI 

7.154399E-OI 

7.630280E-01 

7.648052E-OI 

7.747070E-OI 
7.777280E-01 

7.778214E-OI 

7.824930E-OI 

7.896320E-OI 

7.928064E-01 
7.941720E-OI 
7.975680E-01 

8.094720E-01 
8.175768E-01 

8.739896E-01 
9.070880E-OI 

9.209720E-01 

9.246744E-OI 

9.302280E-Ol 

9.342948E-Ol 

9.441120E-01 

9.987612E-Ol 
I.U676/6t.+UU 

1.141345E+00 

1.22oo98E+00 

1.304285E+00 
1.39,1281 £100 

1.490486E+00 

1.593329E+00 

1.703269E+00 

1.820795E+00 
1.946430E+00 

2.080733E+00 
2,224304E+00 

2.377781 E+oo 

2.541 848E+00 

2.7 1 7235E+00 

~.904724E+OO 

3.105150E+00 

.'.3 1 9406E+00 

.~.548..w5[+00 

3.793~88E+00 

4.055024E+00 

·U34821 E+OO 

4.63:'9~4E+00 

II 
e/atom 

1.49632E+o 1 
1.52277E+O 1 

1.54860E+O I 

1.5742 I E+o 1 

1.59934E+OI 

1.62372E+O 1 
1.64686E+O I 

1.66810E+OI 

1.68691E+OI 

1.70277E+OI 

1.7 I 536E+O I 

1.72425E+OI 
1.72900E+OI 

1.7291IE+OI 

1.72394E+OI 

1.71251E+OI 
I.bllJ4lh+Ul 

1.66433E+O I 

1.62138E+O I 
1.55717E+0 1 
1.'1557IE+OI 

1.27139E+Ol 

7.65825E+00 

7.22 I 64E+00 

2.8 1 236E+00 
-2.10962E+OO 

-2.475 I 5E+00 

2.28899E+00 
4.2024OE+00 

2.569 1 6E+00 
2.39355E+00 
6. 1 6476E+00 

1.01298E+01 
1.16331 E+OI 
1.657 57E+0 1 

1.76437E+01 
1.7 4222E+0 I 

1.66663E+0 I 

1.77529E+OI 

1.82397E+0 1 

1.89734E+OI 

2.11535E+0 1 
2.2784QE+OI 

239382E+Ol 

2.48005E+Ol 

2.54 732E+0 1 
2.59-)77£+01 

2.63628E+0 I 
2 .66227E+0 1 
2.67981 E+O 1 
2.69098E+OI 
2.69744E+OI 

2.70031 E+O 1 
2.70049E+OI 
. 2.69898E+0 1 

2.69602E+0 1 

2.69203E+0 1 

2.68771 E+O 1 

2.68376E+0 1 
2.67746E+OI 

2.66954E+01 

2.66078E+0 1 

2.651 07E+0 1 

2.64054E+OI 

~.62922E+OI 

fz 
eJatom 

S.7547E+00 

5.653IE+00 

5.5455E+00 

5.4288E+00 

5.3009E+00 
5.1 597E+00 

5.00 1 6E+00 
4.827IE+00 

4.6386E+00 

4.4388E+00 

4.2307E+00 

4.01 75E+00 
3.8022E+00 

3.5873E+00 

3.3752E+00 

3. 1 678E+00 
2,96ti7E+OO 

2.7733E+00 

2.5884E+00 

2.41 25E+00 
2.2>161E+OO 

2.0893E+00 

1.9469E+00 
1.94 I 9E+00 

1.9 I 46E+OO 
1.9064E+00 

1.9061E+00 

1.1809E+OI 

1.1644E+01 

1.1572E+OI 
1.6482E+OI 
1.6372E+OI 

1.5995E+OI 
1.5747E+01 
1.41 85E+OI 

1.34OIE+OI 

1.3097E+OI 

1.3018E+OI 

1.464IE+01 

1.4556E+01 

1.4357E+01 

1.334OE+OI 
1.2182E+Ol 

1.1109E+OI 

1.0116E+Ol 

9.2078E+00 
8.3151 £+00 

7.4892E+00 

6.7415E+00 

6.0602E+00 

5.4480E+00 
4.8978E+00 

4.4033E+00 

3.9603E+00 
3.5635E+00 

3.2082E+00 

2.890IE+00 

2.6054E+00 

2.3362E+00 
2.0714E+00 

1.8370E+00 

1.6283E+00 

1.4403E+00 

1.2751 E+oo 
I. 1 ~(X)E+OO 
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2.3318E+04 

2. 1 428E+04 

1.9664E+04 

1.8007E+04 

1.6448E+04 

1.4977E+04 

J.358IE+04 
1.226 I E+04 

1.1022E+04 

9.8660E+03 

8.7966E+03 

7.8141E+03 
6.9 1 79E+03 

6.1058E+03 

5.3739E+03 

4.7181E+03 
4. I 334E+03 

3.6145E+03 

3. 1 558E+03 

2.7515E+03 
2.3964E+03 

2.0852E+03 

1.8219E+03 
1.8130E+03 

1.7646E+03 
1.7503E+03 

1.7498E+03 

1.0776E+04 

1.0529E+04 

1.0422E+04 
1.48 1 8E+04 
1.4657E+04 

1.4110E+04 
1.3753E+04 
1.1589E+04 

1.0549E+04 
1.01 54E+04 

1.0053E+04 

I. 1 238E+04 

1.1 125E+04 

1.0858E+04 

9.5367E+03 
B.1473E+03 

6.9499E+03 

5.9199E+03 

5.0408E+03 
4.258.3E+rn 

3.5878E+03 

3.0211E+03 

2.5405E+03 

2. 1 365E+03 
1.7967E+03 
1.5111E+03 

1.2713E+03 

1.070IE+03 

9.0l2IE+02 
7.5947E+02 

6.4046E+02 

5.3720E+02 
4.4557E+02 

3.6965E+02 
3.0651 E+O:: 
2.5}61 E+02 

2.1004E+02 

1.741 :E+02 

rr(coh+inc) 

cm2!g 

8.346IE-OI 

9.3157E-OI 

1.0355E+00 

1.1 464E+00 
1.264IE+OO 

1.3882E+OO 
1.5 I 86E+OO 

1.6546E+00 

1.7958E+00 

1.9415E+00 

2.0910E+00 

2.2435E+00 
2.398IE+00 

2.5538E+00 

2.7096E+00 

2.8645E+OO 
3.01 72E+OO 

3. 1 667E+00 

3.31 19E+00 

3.4515E+OO 
3.Sg46£+OO 

3.7100E+00 

3.8228E+00 
3.8267E+00 

3.8481E+00 
3.8545E+00 

3.8547E+00 
3.8645E+00 

3.8792E+00 
3.8856E+00 

3.8884E+00 
3.8952E+00 

3.9184E+00 
3.9338E+00 

4.0304E+00 
4.0794E+00 

4.0984E+00 

4. 1 033E+00 

4.1106E+00 

4.1 158E+00 

4.128IE+00 

4. 1 893E+00 
4.2.504E+OO 

4.2987E+00 

4.3338E+00 

4.3556E+00 
4 1,(;4flF+M 

4.3592E+00 

4.3414E+00 

4.3107E+00 

4.2678E+00 
4.2132E+00 

4.1 474E+00 

4.0712E+00 
3.9853E+00 

3.8906E+00 
3.7880E+00 

.1.6784E+00 

3.5627E+00 

3.4418E+00 

3.3167E+00 
3. 1 884E+00 

3.0576E+00 

2.9253E+00 

2.7924E+00 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.oooE+OO 

O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O'oooE+OO 
O.OOOE1"OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
o OOOF+OO 

O.oooE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 
O.c)(){)E+OO 

O.oooE+OO 

O.oooE+OO 

~ 

run 

7.036E+00 

6.582E+00 

6.1 57E+00 

5. 760E+00 

5.388E+00 

5.04OE+00 

4.715E+00 
4.4IOE+00 

4. 1 26E+00 

3.859E+00 

3.6IOE+OO 

3.377E+00 
3.159E+00 

2.955E+00 

2.765E+00 

2.586E+00 
2.419E+OO 

2.263E+00 

2.117E+00 

1.980E+00 
1.8.53E+OO 

1.733E+OO 
1.625E+00 

1.621E+OO 

1.6ooE+00 
1.594E+00 
1.594E+OO 

1.584E+OO 

1.570E+OO 

1.564E+00 
1.56IE+00 
1.555E+00 

1.532E+00 
1.5 [6E+00 
1.4[9E+00 

1.367E+00 

1.346E+OO 

l.341E+00 
[.333E+00 

1.327E+00 
1.3 [3E+00 

1.241E+OO 
1.1<.:iIE1"OO 

1.086E+00 

1.016E+00 
9.506E-01 

8.892E-OI 
8.318E-OI 

7.781E.-01 

7.279E-OI 

6.809E-Ol 
6370E-OI 

5.959E-OI 

5.574E-OI 

5.214E-OI 

4.878E-01 
4.563E-01 

4.268E-Ol 

3.993E-OI 

3.735E-OI 

3.494E-OI 

3.269E-01 
3.058E-OI 

2.860E-Ol 

2.676E-OI 
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T~BLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E:: 0.001-0.010 keY to E:: 400-1000 keY - Continued. 

~===================================================================== 
E 
keY 

--:;.953664E+00 
5.295467E+00 
5.660855E+00 
6.05 1 453E+00 
6.469004E+00 
6.9·I.S365E+00 
7J92525E+OO-
7554722E+00 
7.670355E+00 
7.70119IE+00 
7.747444E+00 
7.86J078E"t"OO 

7.902609E+00 
8. 447890E+00 
9.030794E+00 
9.6539 I 9E+00 
I.032004E+Ol 
1.I03212E+OI 
I. 1 79334E+01 
1.260708E+0 1 
l.j4/{)~/t.+Ul 

I. 440688E+0I 
1.540095E+0 1 
1.646362E+O 1 
1.759961E+01 
1.881398E+0 1 
2.011215E+OI 
2. 1 49988E+0 1 
2.298338E+0 1 
2.456923E+0 1 
2.626450E+O 1 
2.807676E+0 1 
3.001 405E+0 1 
3.208502E+0 1 
3.429889E+0 1 
3.666551 E+O 1 
3.919543 E+O 1 
~.189992E+0 I 
4A79101E+OI 
4.788159E+01 
5.1 I 8542E+OI 
5.47172IE+OI 
5.849270E+OI 
6.252870E+0 1 
6.684318E+0 1 
7.145536E+01 
7.o38578E+Ol 
8. 1 65640E+0 1 
8 .729069E+0 1 
9.331374E+01 
'J 975:2391::-1-0 I 

I.066353E+02 
I.: 39931 E+02 
J .218587E+02 
I JO~669E+02 
i ,392553E+02 
:4SS640E+02 
; 591356E+02 
:,701159E+02 
is 18539E+02 
: ,9440 18E+02 
~,078156E+02 

2.~21548E+02 

2..~748J5E+02 

:,:'38699E+02 

JI 
e/atom 

2.61697E+01 
2.60338E+01 
2.58774E+0 1 

2.56869E+0 1 
2.54337E+01 
2.50440E+01 
2.41983E+0 1 
2.34922E+O 1 
2.20515E+0 1 
2.03118E+OI 
2.20899E+OI 
2.36980E"t"O 1 

2.39681 E+O J 

2.55247E+0 1 
2.61889E+OI 
2.65956E+01 
2.6864IE+OI 
2.70436E+01 
2.7 1 663E+O 1 
2.72503E+Ol 
2.73072E+0 1 
2.73449E+O 1 
2.73695E+01 
2.74194E+01 
2.74188E+OI 
2.74105E+01 
2.73973E+OI 
2.73808E+Ol 
2.73623E+Ol 
2.73430E+01 
2.7324IE+Ol 
2.73053E+O 1 
2.72853E+01 
2.72654E+OI 
2.72463E+OI 
2.72274E+OI 
2.7209IE+Ol 
2.71916E+Ol 
2.7175IE+OI 
2. 71597E+0 1 
2.71453E+Ol 
2.71320E+0 1 
2.71198E+Ol 
2.7 1 086E+0 1 

2.70983E+OI 
2.70889E+Ol 
,!,,/U1:iU.H:..+V 1 

2. 70725E+0 1 
2.70655E+0 1 
2.70590E+0 1 
2.70530£.+01 

2. 70-P6E+0 1 
2.70427E+OI 
2.70383E+0 1 
2.70343E+OI 
2.7m07E+OI 
2.70275E+OI 
2.70246E+0 1 
~.70219E+OI 

~,70 196E+0 1 
~,70! 75E+0! 
~.70;56E+01 

2.70139E+01 
2.70124E+01 
2,70110E+01 

h 
efatom 

1.0023E+00 
8.8996E-01 
7.9093E-OI 
7.0360E-01 
6.265IE-OI 
5.5839E-01 
4.9816E-01 
4.80IOE-OI 
4.6787E-Ol 
4.6470E-OI 

3.8913E+OO 
3.7792E+00 

3.7420E+00 
3.3364E+00 
3.01 47E+00 
2.702RF.OO 
2.4149E+00 
2.154IE+OO 
1.9216E+00 
J.7145E+00 
1.5298E+00 
1.3652E+00 
1.2182E+00 
1.0783E+00 
9.5438E-01 
8.4426E-OI 
7.4690E-01 
6.608IE-01 
5.8469E-OI 
5.1737E-01 
4.5783E-01 
4.0326E-Ol 
3.5466E-01 
3.1194E-01 
2.7377E-OI 
2.3948E-01 
2.0950E-OI 
1.8327E-01 
1.6034E-Ol 

1.4027E-Ol 
1.2271E-OI 
1.0735E-OI 
9.3920E-02 
8.2171E-02 
7.1894E-02 
6.2904E-02 
5.504OE-02 
4.8079E-02 
4.1842E-02 
3.6414E--02 
3.1691E02 

2.758IE-02 
2.400SE-02 
2.0892E-02 
1.8184E-02 
1.5826E-02 
U775E-02 
1.1990E-02 
1.0436E--02 

9.0837E-03 
7.9067E-03 
6,882.iE-OJ 
5.9908E-rn 
5,2147E-0:-

4.539.'1E-03 

I.4448E+02 
1.2000E+02 
9.9765E+OI 
8.3020E+01 
6.9152E+01 
5.7656E+OI 
4.8116E+01 
4.5376E+01 
4.3554E+OI 
4.3086E+01 
3.5864E+02 
3.4319B+02 
3.3811E+02 
2.8200E+02 
2.3837E+02 
1.9990E-I-02 

1.6708E+02 
1.3942E+02 
1.1635E+02 
9.7104E+01 
8. 1 052E+0 1 
6.7660E+OI 
5.6477E+01 
4.6767E+OI 
3.8720E+OI 
3.204IE+OI 
2.6517E+01 
2. 1 946E+01 
1.8165E+OI 
1.5036E+OI 
1.2447E+Ol 
1.0255E+01 
8.4373E+00 
6.9420E+00 
5.6994E+00 
4.6638E+00 
3.8165E+00 
3.1232E+00 
2.5560E+00 

2.0917E+00 
J .7118E+00 
1.4009E+00 
I. 1 465E+OO 
9.3833E-01 
7.6799E-Ol 
6.2858E-01 
5.1450E-0I 
4.2042E-01 
3.4226E-01 
2.7864E-01 
2.2685I:- 01 

1.8468E-01 
1.5036E-01 
1.2242E-01 
9.9670E-02 
8,115IE-02 
6.6073E-O~ 

5.3798E-02 
4.3803E-02 
.<'5666E -·0= 
~.9041 E-O~ 

2,36~7E-02 

1.9255E-O~ 

1.5679E-02 
: ,2767E -02 

a(coh+inc) fJ.K ~ 

cm2/g cm2fg 

2.6595E+00 
2.5274E+00 
2.3967E+00 
2.2682E+00 
2. 1 423E+OO 
2.01 95E+00 
1.9002E+00 
1.8623E+00 
1.8360E+00 
1.8290E+00 
1.8 1 87E+00 
1./YJ4c+W 
1.7849E+00 
1.6738E+OO 
1.5671E+00 
1.4650£.+00 

1.3677E+00 
1.2753E+00 
1.1877E+00 
1.1050E+00 
1.0272E+00 
9.5414E-OI 
8.8576E-OI 
8.2193E-01 
7.6249E-01 
7.0729E-01 
6.5614E-OI 
6.0886E-Ol 
5.6526E-OI 
5.2512E-OI 
4.8825E-OI 
4.5445E-OI 
4.23SIE-01 
3.9524E-01 
3.6943E-01 
3.4592E-OI 
3.245IE-01 
3.0503E-OI 
2.8733E-01 

2.7124E-OI 
2.5662E-01 
2.4111F-OI 

2.3125E-01 

2.2025E-OI 
2.1023E-OI 
2.0108E-01 
1.9272E-OI 
: .8505E-OI 

1.7800E-OI 
1.7150E-OI 
1.6.J49E-OI 

1,5990E-OI 
1.5469E-01 
1.4981E-01 
1.4522E-Ol 
1,4089E-0: 
1 .. ~f,77E-OI 

1..<286E-01 
1.2911E-01 
1,255IE-01 
1,220-+E'-01 
1.1 808E-0 I 
!.154.1E-OI 
;,1227E-01 

1'c)91lJE-OI 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
3. 162E+02 
3.024E+02 

2.979E+02 
2.484E+02 
2.104E+02 
1.769EI02 

1.48IE+02 
1.238E+02 
1.034E+02 
8.645E+01 
7.225E+OI 
6.038E+01 
5.046E+01 
4.180E+OI 
3. 462E+01 
2.867E+OI 
2.374E+01 
1.966E+Ol 
1.628E+OI 
I.348E+OI 
1.117E+01 
9.208E+00 
7.582E+OO 
6.244E+00 
5. 1 29E+00 
4. 1 98E+00 
3.435E+00 
2.81IE+00 
2.30IE+00 

1.883E+00 
1.54IE+00 
1.261£.-1-00 

1.032E+00 
8.446E-OI 
6.912E-01 
5.657E-01 
4.630E-01 
3.783E-01 
3.079E-01 
2.506E-01 
2,040E-OI 

1.661E-01 
1.352E-01 
I.100E-01 
8.957E-02 
7.29IE-02 
5.935E-02 
4.831 E-02 
3.932E-02 
3.20IE-02 
2.606E-02 
2.12IE-02 
1.726E-02 
1.405E-02 
1.144E-02 

nm 

2.503E-OI 
2.341E-0I 
2.190E-OI 
2.049E-OI 
1.917E-01 
1.793E-01 
1.677E-01 
1.641E-OI 
1.616E-OI 
1.610E-OI 
1.600E-Ol 
1.577E-01 
1.569E-OI 
1.468E-OI 
1.373E-OI 
1.284C 01 

1.20IE-OI 
J.124E-01 
1.051E-01 
9.834E-02 
9.2ooE-02 
8.606E-02 
8.050E-02 
7.S3IE-02 

7'045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.39SE-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 

2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 

1.518E-02 
1.420E-02 
U29E-02 
1.14JE-Ul 
1.163E-02 
1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
6.S18E-03 
6.378E-03 
5.966E--03 
5.58IE-03 
5.22IE-03 
4.884E-03 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E JI h J.L cr(coh+inc) J.LK lI. 
keY e/atom elatom cm2/g cm2/g cm2/g nm 

2.7 1 3869E+02 2.70098E+01 3.9514E-03 I.0396E-02 1.0618E-0i 9.312E-03 4.569E-03 
2.901 I 26E+02 2.70087E+01 3.4396E-03 8.4657E-03 1.0323E-01 7.580E-03 4.274E-03 
3.10 1304E+02 2.70078E+Ol 2.9942E-03 6.8937E-03 1.0035E-01 6.170E-03 3.998E-03 
3.3 1 5294E+02 2.70069E+OI 2.6065E-03 5.6137E-03 9.7526E-02 5.022E-03 3.740E-03 
3.544049E+02 2.70061E+01 2.2690E-03 4.5714E-03 9.4754E-02 4.088E-03 3.498E-03 
3.788588E+02 2.70055E+OI 1.9752E-03 3.7226E-03 9.2033E-02 3.328E-03 3.273E-03 
4.Q5000 I E+02 2.70049E+Ol 1.7195E-03 3.0315E-03 8.936IE-02 2.709E-03 3.06IE-03 
4.32945IE~. 2.70043E+01 1.4969E-03 2.4687E-03 8.6737E-02 2.205E-03 2.864E-03 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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NI z= 28 

".Iornic weight - 5.869000E+01 glmol. nominal density p (glcm3
) - 8.876OE+OO 

iJ.,(hamsiatom) - f1(cm2/g) X 9.7457IE+Ol. E(eV) f.L(cm2/g) - h(elatom) X 7.16993E+05 

~ edges. bclge energies (KeY): 

K 
\I '''\ I \ 

8. 33280E+OO 
1.11800E-00 

\1 V ',3.60000E-03 

L 
M 

I 
II 

1.00810E+00 
6.81000E-02 

L 
M 

II 
III 

Relativistic correcti~ estimate freJ (H82,3/5CL) - -1.2883E-OI. -8.1000E-02 e/atom 

Suclear Thomson correction fm - -7.328IE-03 e/atom 

E 
keY 

I.069000E-02 
1.142761E-02 
1.221612E-02 
1.305903E-02 
1.396010E-02 
1.492335E-02 

1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 

·2.380730E-02 
2.545001E-02 
2.720606E-02 

2.908327E-02 
3. 1 09002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.639671E-02 
4.9~';I809h-Q2 

5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.6738ooE-02 
6.775950E-02 
6.803190E-02 
6.844050E-02 
6.923942E -02 
6. 946200E - 02 
7.401695E-02 
7.91241IE-02 
8,458368E-02 

9.041995E-02 
9.665893E-02 

1.033284E-01 
1.09564OE - 01 
1.104581E-01 
1.112410E-OI 
1.116882E-OI 

1.123590E-OI 
1.140360E-OI 
1.180797E-01 
1.262272E-OI 
1 . .)49368E-01 
i.442475E-01 
1.542005E-OI 
1.648404E-01 

fl 
eiatom 

3.57659E+OO 
3.57599E+00 
3.57095E+00 
3.56836E+00 
3.56968E+00 
3.576&SE....oo 

3.59151E+OO 
3.61476E+OO 
3.64791 E+oo 
3.69236E+OO 
3.74958E+00 
3.82103E+OO 
3.90818E+OO 
4.0 I 245E+OO 
4. 13521E+00 
4.27778E+00 
4.44144E+00 
4.62739E+00 
4.83686E+OO 
5.07105E+00 
5.33 I 24E+00 
5.61884E+00 
5.93534E+OO 
6.2.8221SE+OO 

6.72188E+00 
7. 16643E+00 
7.58919E+00 
7.89984E+00 
7.81083E+00 
7.29248E+00 
6. 49266E+00 
7.47679E+00 
8.30426E+00 
8.44458E+00 
9.92898E+00 
1.07677E+0 I 
1.13913E1'OI 

1.19094E+0 1 
1.23487E+0 t 
1.27032E+Ol 
1.28584E+0 I 
1.28304E+0 I 
1.27438E+OI 

: .25364E+0 I 
1.2794OE+0 1 
1.30669E+0 1 
1.33934E+0 I 
1.38459E+Ol 
1.42329E+0 1 
1.45869E+0 1 
1,49 \ 96E+0 I 
1.52378E+01 

h 
e/atom 

1.4343E+00 
l.5448E+OO 
1.6670E+00 
1.8017E+00 
1.9500E+00 
2.1125E .... OO 

2.2884E+00 

2.4778E+00 
2.6808E+00 
2. 8974E+00 
3.1272E+00 
3.3699E+00 
3.6250E+00 
3.8920E+00 
4. 1699E+00 
4.4581E+00 
4.7557E+00 
5.06 1 6E+00 
5.375IE+00 
5,6954E+00 
6.0216E+00 
6.3532E+00 
6.6897E+00 
I.OJWb+oo 

7.3516E+00 

7.6429E+00 
7.9225E+00 
8. 1 889E+00 
8.3039E+00 
8.3483E+00 
8.3411E+00 
1.0005E+Ol 
9.9197E+00 
9.8964E+00 
9.4522E+00 
9.0420E+00 
8.7086E+OO 

8.4128E+00 
8.1362E+00 
7.8715E+00 
7.6469E+00 
7.6164E+00 

7.5899E+00 

7.5749E+00 
7.9994E+00 
7.9514E+00 
7.8409E+00 
7.6390E+00 
7.4472E+00 
7.2647E+00 
7.09 \ \ E+OO 
6.9250E+00 

9.6199E+04 
9.6924E+04 
9.7839E+04 
9.8922E+04 
1.0015E+05 
1.0 149E .... 05 

1.0285E+05 
1.0418E+05 
1.0544E+05 
I.0660E+05 
1.0762E+05 
1.0849E+05 
1.0917E+05 
1.0965E+05 
1.0990E+05 
1.099 I E+05 
1.0967E+05 
1.0920E+05 
1.0847E+05 
1.0752E+05 
1.0634E+05 
1.0495E+05 
1.0338E+05 
I.UIMb+U:J 

9.9415E+04 

9.6684E+04 
9.3751E+04 
9.0650E+04 
8.9212E+04 
8.8337E+04 
8.7907E+04 
1.048IE+05 
1.0272E+05 
1.0215E+05 
9. I 562E+04 
8. 1936E+04 
7.3820E-+04 

6.6710E+04 
6.0352E+04 
5.4620E+04 
5JXl42E+04 
4.94J8E+04 
4.8920E+04 

4.8628E+04 
5.1047E+04 
4.9994E+04 
4.761IE+04 
4.339\ E+04 
3.9571 E+04 
3.6110E+04 
3.2972E+04 
.".0121 E+O~ 

8.71900E-00 
6.8 1 OOOE-02 

c:r(coh+inc) 
cm2/g 

1.209IE-04 
1.6602E-04 
2.2668E-04 
3.0780E-04 
4. 1563E-04 
5.5816E-04 

7.4546E-04 
9.9023E-04 
1.3083E-03 
1.7192E-03 
2.2473E-03 
2.9219E-03 
3.7792E-03 
4.8626E-03 
6.224IE-03 
7.9258E-03 
l.oo41E-02 
1.2657E-02 
1.5873E-02 
1.9807E-02 
2.4594E-02 
3.0386E-02 
3.7359E-02 
4.:J1UlSb-U2 

5.5654E-02 

6.7438E-02 
8.1328E-02 
9.7617E-02 
1.0578E-01 
1.1015E-01 
1.1133E-OI 
1.1310E-Ol 
1.1662E-Ol 
1.1761E-Ol 
!.3867E-OI 
1.6413E-OI 
1.<J337E-OI 

2.2678E-OI 
2.6477E-OI 
3.0774E-01 
1.4990E-OI 
3.5609E-01 
3.615~E-01 

3.6466E-01 
3.6937E-Ol 
:I.8120E-Ot 
4.1022E-OI 
4.705IE-OI 
5.373IE-OI 
6.\096E-OI 
6.9174E-01 
7.7988E-01 

L 
M 

m 
IV 

O.OOOE+OO 
UJJOOJ::::+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE ... OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.(J(J()b+UU 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 

8.54700E-0 1 
3.60000E-03 

nm 

1.160E+02 
1.UlS5J::::+Ul 

1.0 1 5E+02 
9.494E+01 
8.88IE+OI 
8.30&E .... OI 

7.772E+01 

7.270E+01 
6.80IE+01 
6.362E+01 
5.951E+Ol 
5.567E+01 
5.208E+01 
4. 872E+0I 
4.557E+Ol 

4.263E+Ol 
3.988E+Ol 
3.731E+01 
3.490E+OI 
3.264E+OI 
3.054E+01 
2.857E+Ol 
2.672E+OI 
2,:;,oob+UI 

2.338E+Ol 
2.187E+01 

2.046E+Ol 
1.914E+Ol 

1.858E+OI 
1.830E+Ol 
1.822E+OI 
1.812E+01 
1.791E+OI 
1.785E+Ol 
1.675E+Ol 
1.567E+OI 
1. 466E+OI 

l.37IE+OI 
1.283E+OI 
1.200E+Ol 
1.132E+OI 
\.I 22E+OI 
1.1 15E+Ol 
1.110E+OI 
1.103E+01 
1.087E+Ol 
1.050E+01 
9.822E+00 
9. I 88E+00 
8.595E+00 
8.04OE+00 
7.521E+00 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.00 1-0,0 I 0 ke V to E = 400- [000 ke V - Continued, 

E 
keY 

1.7621 44E-OI 
1.883732E-0i 
2,013709E-01 
2, 1 52655E-0I 
2,301188E-OI 
2.459970E-0I 
2,629708E-0I 
2,811)~E-0I 
3,005128E-0i 
3,212482E-Ol 
3.4341 43E-OI 
3,671099E-01 
3.924405E-Ol 
4,195189E-OI 
4,484657E-0I 
4. 794098E -0 1 
5.12489IE-Ol 
5.478508E-Ol 
5.856525E-OI 
6.260625E-OI 
6.692609E-OI 
7.154399E-01 
7.648052E-OI 
8.175768E-OI 
8.376060E - 0 1 
8.504265E-OI 
8.544620E-OI 
8.589735E-OI 
8,6754OSE-OI 
8.710281£-01 

8,71794OE-OI 
8,739896E-OI 
8,762595E-OI 
8.893380E-OI 
9,342948E-OI 
9,879380E-OI 
9.987612E-OI 
1.003060E+00 
1,007092E+00 
1.013141E+00 
1,028262E+00 
1,067676E+00 
1,141345E+00 
1,220098E+00 
1,304285E+00 
1,394281 E+OO 
1.490486E+00 
1.593329E+00 
1,703269E+00 
1.820795E+00 
1.946430E+00 
2,0807JJE-t-OO 

2.224304E+00 
2.377781 E+OO 
2,541 848E+00 
2.717235E+00 
2.904724E+00 
3.105150E+00 
3.3 1 9406E+00 
3.548445E+C){) 
3.793288E+00 
.. \.055024E+00 
4.33-\821 E+OO 
4.633924E+00 
·1.95366cIE+OO 

/1 
e/atom 

1.55459E+O 1 
1.58466E+O 1 
1.61413E+OI 
1.64384E+O 1 
1.67200E+O 1 
1,69927E+O 1 
1.72537E+Ol 
1.75OO8E+01 
1,77292E+O 1 
1.79330E+OI 
1.8 1 062E+O 1 
1.8247 1 E+O 1 
1.83508E+0 1 
1.841 35E+O 1 
1.843 !OE+O 1 
1.83977E+0 I 
1.83055E+O 1 
1.8 1 427E+01 
1.78905E+OI 
1.75178E+OI 
1.69681E+OI 
1.6 1 269E+OI 
1.47079E+O 1 
1.15821E+OI 
8,76961E+OO 
3.93819E+00 

-5.44705E+00 
3.45285E+00 
5.48784E+00 
3.S2:lS.o1E+OO 
6,87490E-OI 
5,80960E+00 
7.36968E+00 
1.12789E+Ol 
1,62345E+0 1 
1,84258E+0 I 
1.84133E+01 
1.82231E+OI 
I. 74472 E+O1 
1,85689E+O 1 
1.98654E+OI 
2,15374E+OI 
2,33736E+0 1 
2,46251 E+O 1 
2,55591E+Ol 
2,62818 E+O 1 
2,68506E+0 1 
2,72544E+OI 
2,75358E+0 1 
2,77300E+Ol 
2, 78603E+0 1 
2,79855ETO I 

2,80289E+0 1 
2,80405E+OI 
2,80299E+O [ 
2.800[6E+01 
2.79659E+01 
2.79386E+OI 
2.78847E+01 
2.78165E+Ol 
2.77340E+OI 
2,76425E+01 
2.75458E+01 
2.74435E+OI 
2.73322E+01 

h 
elatom 

6.7644E+00 
6.6064E+00 
6.4480E+00 
6,2862E+00 
6.1 1 83E+00 
5,9420E+00 
5,7560E+00 
5.5592E+00 
S.3486E+00 
5, 1254E+00 
4, 8924E+00 
4.6526E+00 
4.4092E+00 
4, 1 650E+00 
3,9230E+00 
3.6854E+00 
3.4539E+00 
3,2304E+00 
3,0161E+00 
2,8117E+00 
2.6180E+OO 
2.4352E+00 
2.2632E+00 
2.l02IE+00 
2.0462E+00 
2,01 19E+00 
2,OO13E+00 
1.1918E+Ol 
1.1735E+01 
1.1662E I 01 

1, 1646E+01 
1,6508E+OI 
1.6442E+OI 
1,6066E+Ol 
1.4877E+01 
1.3649E+01 
l,3424E+OI 
1,3334E+01 
1.3251E+01 
1.4933E+01 
1.4615E+OI 
1.3841E+01 
1.2599E+01 
1.1485E+OI 
1,047SE+01 
9,5264E+00 
8,6323E+00 
7,7753E+00 
7,OOI2E+OO 
6,3039E+00 
5.6777E+00 
5,!095E't'OO 

4,5920E+00 
4, 1 285E+00 
3,7 \ 38E+00 
3.3430E+00 
3,0114E+00 
2.6981 E+OO 
2.4055E+OO 
2.1 392E+OO 
1.8970E+OO 
1.6844E+OO 
i.-\976E+OO 
1.3269E+OO 
1.176\ E+oo 
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2,7523E+04 
2.5 I 45E+04 
2,2958E+04 
2,0938E+04 
1,9063E+04 
1,7319E+04 
1.5694E+04 
1.41 79E+04 
l,2761E+04 
I, 1 439E+04 
1,0215E+04 
9.0869E+03 
8,0556E+03 
7.1 184E+03 
6.2720E+03 
5.51 17E+03 
4.8322E+03 
4,2278E+03 
3,6924E+03 
3,220 1 E+03 
2,8047E+03 
2,4404E+03 
2.l217E+03 
1.8435E+03 
1.7516E+03 
1,6962E+03 
1,6793E+03 
9,9479E+03 
9,6987E+03 
9,5998EI03 

9.5782E+03 
1,3543E+04 
1.3453E+04 
1,2953E+04 
1.1 417E+04 
9,9055E+03 
9,6365E+03 
9,53 1 5E+03 
9,4340E+03 
I,0568E+04 
I,0191E+04 
9,2950E+03 
7,9 1 45E+03 
6,7491E+03 
5.7585E+03 
4.8988E+03 
4.1525E+03 
3.4989E+03 
2.9472E+03 
2.4824E+03 
2,0914E+03 
l,7607E-t-03 

1.4802E+03 
1.2449E+03 
1.0476E+03 
8.8212E+02 
7,4334E+02 
6.230IE+02 
5.1958E+02 
4.32:25E+02 
3.5857E+02 
2.9783E+02 
2,477IE+02 
2,0531 E+02 
\.702~E+02 

a(coh+inc) 
cm2/g 

8,7556E-OI 
9.7888E-Ol 
1,0899E+00 
1.2085E+00 
1,3346E+00 
1,4678E+OO 
1,6080E+00 
1.7546E+00 
1.9070E+00 
2,0646E+OO 
2,2267E+00 
2,3923E+00 
2.5605E+00 
2,7302E+OO 
2.9004E+00 
3,0699E+OO 
3,2375E+00 
3,4019E+00 
3,5620E+00 
3,7 1 63E+00 
3,8638E+OO 
4,0033E+00 
4, 1 336E+OO 
4,2536E+00 
4,2944E+OO 
4,3 1 93E+00 
4,3269E+OO 
4,3353E+00 
4,35\oE+00 
4,3572E+OO 

4.3586E+00 
4,3625E+OO 
4, 3665 E+OO 
4.3889E+00 
4.4592E+00 
4.5304E+00 
4.5432E+OO 
4.5482E+00 
4.5527E+00 
4,5595E+00 
4.5757E+00 
4,6138E+00 
4.6703E+00 
4,7126E+00 
4,7404E+OO 
4,7536E+OO 
4,7S22E+00 
4,7364E+00 
4,7066E+OO 
4.6632E+00 
4,6068E+00 
4.5380E't'OO 

4.4576E+00 
4.3664E+00 
4,2654E+00 
4. 1 554E+00 
4,0374E+OO 
3.9126E+00 
3.7819E+00 
3.6463E+OO 
3.5068E+OO 
3.3645E+OO 
3.2203E+00 
3.0752E+00 
2.9299E 1 00 

O,OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+oo 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+oo 
O,OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+oo 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+oo 
O,oooE+OO 
O.OOOE+OO 
O,oooE+OO 
O,OOOE+OO 
O,OOOE+OO 

O,oooE+OO 
O,oooE+OO 
O.oooE+oo 
O.OOOE+OO 
O,OOOE+OO 
O,oooE+OO 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+oo 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O,OOOE't'OO 

O.OOOE+OO 
O,oooE+OO 
O,OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOEIOO 

nm 

7,036E+OO 
6,582E+OO 
6, 157E+OO 
5,760£+00 
5.388E+OO 
5.04OE+00 
4.715E+00 
4.4IOE+00 
4, 1 26E+OO 
3,859E+00 
3.6IOE+00 
3.377E+00 
3.159E+00 
2,955E+00 
2,765E+00 
2.586E+00 
2.419E+00 
2,263E+00 
2,1 17E+00 
1.980E+00 
1.853E+OO 
1.733E+00 
1,621E+00 
1,516E+00 
1.480E+OO 
1,458E+00 
1.451E+00 
1,443E+OO 
1,429E+00 
1,423E+OO 

1,422E+OO 
1,419E+00 
tAI5E+OO 
1,394E+OO 
1,327E+00 
1,255E+00 
1.241E+OO 
1,236E+OO 
1.231E+00 
1,224E+OO 
1,206E+OO 
1.161E+OO 
1,086E+OO 
1.016E+00 
9,506E-Ol 
8.892E-01 
8,3\8E-OI 
7.78IE-OI 
7,279E-OI 
6,809E-01 
6,~·70E-OI 

5.959E-OI 

5.574E-Ol 
S,214E-OI 
4,878E-OI 
4.563E-01 
4.26SE-Ot 
3,993E-OI 
3.735E-01 
3.494E-or 
3.269E-OI 
3,05SE-Ot 
2,860E-01 
2.676E-Ol 
2.503E-O 1 



THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 235 

TABLE I: Form factors.. attenuatioo and scattering cross-sections, Z - 1-92, from E =- 0.001-0.010 keV to E:::: 400-1000 keV - Continued. 

E 
.eV 

- 5.2954678+00 
5.660855E+00 
6.051453E+OO 
6.469004E+00 

6.9 1 5365E+00 
1.J~2525E+OO 

1.902609E+OO" 
8.1661448+00 
8.2911368+00 
8.3244678+00 

8.314464E+OO 
8.447890E+OO 
8.4994568+00 
9.G30794E+00 
9.6539198+00 
1.0320048+0 1 
1.103212E+OI 
1.l79334E+Ol 
! 1M7()~P:~()1 

1.347697E+01 
1.4406888+01 

1.5«X195E+OI 
1.6463628+01 
1.7SO'O'6 t B4-0 I 

1.881 398E+0 1 
2.011215E+01 
2. 1 49988E+O 1 
2.298338E+OI 
H56923E+Ol 
2.626450E+OI 
2.80767610+0 I 
3.001405E+OI 
3.208502E+0 1 
3.429889E+OI 
3.66655IE+OI 
3.9 I 9543E+0 I 
4.189992E+OI 
4.47910110+01 
4.788159E+01 
5.11854210+01 
5.47 172IE+0 I 
5.849270E+01 
6.252870E+0I 
6.08431810+01 
7. I 45536E+0 I 
7 .G38578E+D I 
8. I 65640E+DI 
S.729069E+D1 
9.33 I 374E+OI 
9975239E+OI 
1.066353E+02 
!.139931E+02 
I ~J 18587E+02 

1.302669E+01 
I.J92S53E+O~ 

I A8R6-WE+02 
\ .59! J56E+02 

1.7(JlI59E+02 

!.818539E+02 
(.94·!-O!8E+D2 
:.078 I 56E+02 

2.22 1 548E+02 
~.:n48.15E+02 

2.B~699E+02 

~,7;J869E+02 

f. 
eJatom 

2.72114£+01 
2.70779E+OI 
2.69254E+O I 
2.61418E+01 
2.65023£+01 
2.61 454E+01 
2.54382E+01 
2.451 87E+D 1 
2.30862E+OI 
2. I 3577E+01 

2.31229E+o I 
2.42866E+OI 
2.47181E+OI 
2.63786E+OI 
2.71216E+OI 
2. 15654E+0 I 
2.78453E+Ol 

2.80311 E+OI 
? RI~511H+nJ 

2.82454E+OI 
2.83043E+O I 
2.83432E+OI 
2.83682E+OI 
2.8.i I 92E...n I 

2.84194E+01 
2.84120E+O 1 
2.83996E+O 1 
2.83839E+OI 
2.83663E+0 1 
2.83479E+OI 
2.83290E+OI 
2.83086E+DI 
2.8288010+01 
2.82618E+0 I 
2.82484E+0 I 
2.82295E+0 I 
2.321IOE+OI 
2.81934E+OI 
2.81768E+0 I 
2.81 613E+01 
2.8 I 468E+0\ 
2.8133410+01 
2.8121IE+OI 
2.8 I 097E+OI 
2.8D994E+01 
2.80899E+O I 
2.80813E+0) 
2.8073410+0 I 
2,80662E+O 1 
2.8059610+0 I 
2.805 36E+O 1 
2.80481 E+O 1 
2.IlD..l.J2E+OI 
2.8GJS7E+O( 
2.'&03'+7E+Ol 
2.8031IE+Oi 
:. SD278E+O f 
:;,80248£+0 [ 

}.~0222E+Ol 

2.80198E+OI 
::,80) 77E+O i 
~,8!JIS8E+Ol 

:.SD14IE+OI 
2.80{2SE+Ol 
~.gO) ~2E+Oi 

j, 
elatam 

IM33E+OO 
9.2645E-OI 
8.2342E-OI 
7.3254E-Ol 
65229B-01 
5.8138E·-01 

5.1866E-OI 
4.905lE-Ol 

4.7804E-OI 
4.748OE-Ol 
3.8783E+00 
3.8127E+OO 
3.76TIE+OO 

3.4017E+00 
3.0709E+OO 
2.7492E+00 
2.4485E+00 
2. I 838E+00 
r_94.1RE+OO 
1.7376E+00 
1.5502E+00 
1.3831E+00 
1.2341E+OO 
1.09.42l14.00 

9.6902E-OI 
8.5820E-0I 
7.6013E-01 
6.7282E-OI 
5.9559E-01 
5.2725E-Ol 
4.646IE-01 
4.D88IE-OI 
3.5972E-01 
3.1655E-OI 
2.782IE-01 
2.434710-01 
2.1307E-OI 
1.8647E-01 
1.6320E-OI 
1.4284E-OI 
1.2502E-OI 
1.0943E-01 
9.5778E-02 
8.383610-02 
7,3385E-02 
6.4239[-02 
5.6155E-02 
4.8934E-02 
4.2642E-02 
.1.716IE-02 
J.2J35E-02 
2.8224E-02 
2,4598E-02 
2.1438E-02 
1.3635E-02 
! .6286E-02 
1."I96E-02 
1.~J7-tE-02 

I.0786B··O, 
9AIJ20r>·l).' 
8.1960E--O_i 
7. \~~£'-O:; 

6.2286E-O?> 
5.-f30()E---(n 

.t,7.\~9E - OJ 

1.4127E+02 
1.1 734E+D2 
9.7561E+OI 
8. 119 IE+OI 
6.16318+01 
5.6388E+01 
4.7057E+01 
4.3068E+01 
4. I. 340E+Ol 
4.0895E+Ol 
3.3205E+02 

3.236OE+02 
3.1 783E+02 

2.7007E+D2 
2.2808E+02 
1.9101E+02 
1.59 I 3E+02 
1.3276E+02 
l_IIY7&E+02 

9.244IE+Ol 

7.7/48£+01 
6.439iE+Ol 
5.3744E+OI 
.1 A"'i79E+fIl 

3.6929E+01 
3.0595E+01 
2.5349E+OI 
2.0989E+Ol 
1.7381E+DI 
1.4393£+01 
1.1 865E+OI 
9.7658E+OO 
8.0386E+OO 
6.6173E+00 
5.4404E+00 
<\.45378+00 
3.6460E+00 
2.9850E+00 
2.4439E+00 
1.0009£+00 
1.6382E+00 
1.3413E+00 
1.0983E+OO 
8.9917E-OI 
7.3636£-01 
6.0298E-01 
4.9308E-OI 
4.0193E-OI 
).2765E-0) 

2.67/oE-01 
2.1 775E-OI 
1.7752E-OI 
I.44DE-OI 
1.1800E-OI 
9.6207E-02 
7.8442E-02 
6'\959E -02 
5.2152E-02 
·U525E·-02 
).-t·SnE'-02 
2.8277E -·01 
J.3()59E-(J] 

1.8805£-02 
:.5~J6E-02 

1.~5G7E-C': 

2,7853E+00 
2.642IE+OO 
2.5011E+OO 
2.3628E+OO 
2.2278£+00 
2.Q966E+OO 

1.%96E+OO 
1.9088E+OO 
1.881OE+OO 
1.8737£+00 
1.8628E+OO 
1.&41 I E+OO 
1.836 I E+oo 
1.7294E+oo 
1.6167E+00 
1.5092E+00 
1.4070E+00 
1.3101E+00 
1.2186£+00 
1.1 324E+00 
1.0514E+00 
9.7562E-Ol 
9.04808-01 
Jl: 1RR1R-Aj 

7.7752E-01 
7.2069E-OI 
6.6814E-OI 

6.1965E-01 
5.1501E-OI 
5.3399£-01 
4.9636£-01 
4.619:1E-Ol 
4.3043E-01 
4.0170E-OI 
3.755IE-01 
3.5166E-OI 
3.2997E-01 
3.1025E-01 
2.9234E-01 
2.7607E-OI 
2.6128E-OI 
2,4785E-OI 
2.3563E-01 
2.2451£-01 
2.1436E-OI 
2.0510E-OI 
1.9662E-OI 
1.8883E-01 
1.8167E-01 
1.7505E-01 
1.6892E~'DI 

J.632IE-OI 
1.5788E-01 
1.5288E-0 1 
)4817E-0) 
!.4371E--0l 
J.39-+7E~OJ 

\ .3543E -01 
l.J156E~ 01 
127~4E ·01 
J.2':':25E 0) 
1.2077E ~'Ol 

I.IJJ()E-OI 
U4!]['>-()! 

I.I09JE-OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0110£+00 
0.000£+00 
O.OOOE+OO 

O.oooE+OO 
D.OOOE+OO 
O.OOOE+OO 
2.9!8E+oZ 
2.843E+02 

2.792E+02 
2.373E+02 
2.012E+02 
).689E+02 

1.409£+02 
1.178E+02 
9.&40E+OI 
8.223E+OI 
6.871E+01 
5.742E+01 
4.798E+DI 
~_95!.)f:+01 

3.299E+01 
2.734E+Dl 
2.265E+D\ 
1.&778+01 
1.5558+01 
1.289E+OI 
1.063E+01 
8.759E+00 
7.216E+OO 
5.945E+OO 
4.89IE+00 
4.004E+OO 
3.279E+OO 
2.684£+00 
2.198E+00 
1.799E+00 
1.473E+00 
1.206E+00 
9.873£-01 
8.083E-OI 
6.618E-01 
5.418E-OI 
4.42910-01 
3.607£-01 
2.938£-01 
2.393E-01 
1.949£-01 
1.58810-01 
1.293E-OI 
L054E-O! 
8.531£-02 
6.990E-02 
5.693E-02 
4.637E-02 

::U77E 02 
3.077E·'02 
2.506E·~02 

2.04IE-02 
1.663E-02 
1.35410 -02 
i.103E-02 

nm 

2.34IE-0I 
2.190E-OI 
2.049E-l)l 
1.917E-Ol 
1.7938-0\ 
1.677E-OI 
1.569E-OI 
1.518E-O! 
1.495E-Ol 
1.489E-01 

1.48IE-Ol 
1.468E-01 
1.459E-01 
1.373E-01 
1.284E-Ol 
1.201E-0i 
J.l24E-OI 

1.05 lE'-O I 
9.834E-02 
9.200£-02 
8.606E-02 

8.050E-0;; 
7.53IE-02 
7 ()ASP-O? 

6.590E-02 
6.16.5E-02 
5.761E-02 
5.395E-02 
S.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864£-02 
3.615E-02 
3.38lE-02 
3.163E-02 
2.959E--02 
2.76SE-02 
2.589E-02 
2.422E-02 
2.266£-02 
2.120E-02 
1.983£-02 
1.85510-02 
1.735E-02 
1.623E-02 
1518E-02 
1.420E-02 
1.329E-02 
1.243£-02 
1.163E-02 
1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7,288E-03 
6.818£-03 
6.378E-03 
5.966E-03 
5.58IE-03 
5.22IE-03 
4.88~E-03 

4.569£-0.1 

J. Phy:), Chem. ne1. O".to., Vol. ~1, No. 1, 1006 



236 C.T.CHANTLER 

TABLE I: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E /1 h J.1 (T(coh+inc) fLK ~ 

keY e/atom e/atom cm2jg cm2/g cm2/g nm 

2.901 1 26E+02 2.80099E+OI 4.1 272E-03 1.0200E-02 1.0782E-01 8.985E-03 4.274E-03 
3. 10 1 304E+02 2.80088E+0 1 3.5983E-03 8.3.190E-03 1.0477E-01 7.318E-03 3.998E-03 
3.3 1 5294E+02 2.80079E+O I 3.1 373E-03 6.7849E-03 1.0179E-OI 5.96IE-03 3.740E-03 
3.544049E+02 2.80070E+OI 2.7354E-03 5.5339E-03 9.8866E-02 4.855E-03 3.498E-03 
3.788588E+02 2.80062E+OI 2.3850E-03 4.5136E-03 9.6002E-02 3.955E-03 3.273E-03 
4.()5000 1 ~+O2 2.80055E+OI 2.0796E-03 3.6816E-03 9.3194E-02 3.22IE-03 3.06IE-03 
4.32945IE~ 2.80049E+0 I 1.8133E-03 3.0030E-03 9.0439E-02 2.624E-03 2.864E-03 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 239 

CU Z= 29 

.l.wmic weight - 6.354600E+OI glmol. nominal density p (glcm3
) - 8.94OOE+OO 

,.I.,Ibamsiatom) - lL(cm2/g) x 1.05521E+02, E(eV) lL(cm2/g) - h(elatom) x 6.62202E+05 

~ erlges. Edge energies (keV): 

K 8.97890E+OO L 1.09610E+00 L II 
\1 1.19800E-00 M II 7.36000E-02 M III 
\1 '- V 1.60000E-03 
Rdativistlc correct~n estimate frel (H82.3/5CL) - -1.4OO3E-Ol. -8.7600E-02 elatom 
\uclear Thomson correction fm: - -7.2602E-03 e/atom 

E 
keY 

1.069000E-02 
1.14276IE-02 
1.Z21612E-02 

1.305903E-02 
1.39601OE-02 
1.4923 35E - 02 
1.595306£-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227U63h-U2 

2.380730E - 02 
2.545001E-02 
2.720606E-02 
2.908327E-02 

3.109002E-02 
3.323523E -02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340 198E - 02 
4.639671 E - 02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E -02 
6.477028E-02 
6.923942E-02 
7.2 I 2800E-02 
7.323200E-02 
7 .35264OE -02 
7.401695E-02 
7.507200E-02 
7.91241IE-02 
8.458368E -02 
9.041995E-02 
q fifi"RQ"1F-nJ 

1.033284E-OI 
I.l 04581 E -0 l 
1.1 74040E-Ol 
1.180797E-0 I 
U92010E-01 
1. 1 96802E -0 I 
1.203990E-OI 
1.221960E-OI 
l.Z62Z72C 01 

1.349368E-0 I 
1,442475E-OI 
1.5~2005E-Ol 

1.648404E-OI 
1.762144E-OI 

II 
eiatom 

5.1 1 541E+00 
5.1 641 8E+00 
j.21676E+OO 

5.27396E+00 
5.33667E+00 
5.40595E+00 
5.4830 I E+OO 
5.56923E+00 
5.66623E+oo 
5.77588E+00 
5.9004OE+00 
b.U42.5Uh+UU 

6.20556E+00 
6.39395E+00 
6.6 1 376E+00 
6. 87400E+OO 

7. 1 8087E+00 
7.48774E+00 
7.79039E+00 
8.09250E+00 
8.39535E+00 
8.69863E+00 
9.00071 E+OO 
9.29848E+00 
9.58673E+00 
9.85667E+00 
1.00916E+Ol 
1.02528E+OI 
1.02020E+0 I 
9.67426E+00 
8.64551 E+OO 
7.25829E+00 
9.0 I 656E+00 
1.0370IE+OI 
1. I 8948E+OI 
1.25602E+OI 
1.29020E+OI 
I ,I S77F-l-O 1 

1.33709E+0 t 
1.35380E+OI 
1.35700E+0 I 
1.35466E+O I 
1.34440E+0 I 
1.32559E+OI 
1.34706E+OI 
1.36854E+0 I 
I .3?07?C-t-O 1 

1.42299E+0 1 
1.45150E+0 I 
1.47908£+01 
1.50662E+0 I 
1.53462E+0 1 

h 
elatom 

2. 1 733E+00 
2.2889E+00 
2.412oE+OO 
2.5449E+00 
2.6864E+00 
2.8374E+00 
2.9985E+00 
3.1701E+00 
3.3525E+00 
3.5460E+00 
3.7507E+00 
j.~60Yh+UU 

4.1 946E+00 
4.4336E+00 
4.6837E+00 
4.9447E+OO 

5.1429E+00 
5.2695E+00 
5.3892E+00 
5.5005E+00 
5.60 I 9E+00 
5.6922E+00 
5.7698E+00 
5.8335E+00 
5.882IE+00 
5.9145E+00 
5.9298E+00 
5.9273E+00 
5.9066E+00 
5.8847E+00 
5.8748E+00 
5.872IE+00 
8.6666E+00 
8.4419E+00 
7.734OE+00 
7.093IE+00 
6.7 1 23E+00 
fi4Sc)7F+OO 

6.2728E+00 
6.1234E+00 
6.0085E+00 
5.9985E+00 
5.9824E+00 
5.9757E+OO 
6.3567E+00 
6.34D7E+00 
6.3O'JIC-t-OO 

6.2577E+00 
6.2188E+00 
6. I 892E+OO 
6.1667E+00 
6. !485E+00 

1.3463E+05 
1.3264E+05 
1.3078E+O:; 

1.2905E+05 
1.2743E+05 
1.2591E+05 
1.2447E+05 
J.231OE+05 
1.2177E+05 
1.2049E+05 
1.1922E+05 
1.17~:>f.+O:> 

I. 1667E+05 
I.l536E+05 
1. 1 4OOE+05 
I. 1 259E+05 

1.0954E+05 
1.0499E+05 
1.0045E+05 
9.5904E+04 
9. 1 369E+04 
8.6848E+04 
8.2351E+04 
7.7886E+04 
7.3465E+04 
6.9I02E+04 
6. 4809E+04 
6.0600E+04 
5.6490E+04 
5.4027E+04 
5.3123E+04 
5.2886E+04 
7.7537E+04 
7.4465E+04 
6.4727E+04 
5.5532E+04 
4.9 1 58E+04 
4 4?'i"F=~04 

4.0201E+04 
3.6710E+04 
3.3890E+04 
3.364OE+04 
3.3234E+04 
3.3064E+04 
3.4962E+04 
3.4361 E+04 
3.3O'J8C+04 

3.07 I OE+04 
2.8549E-t-04 
2.6579E+04 
2,4773E+04 
2JI06E+04 

9.51000E-00 
7.36000E-02 

(T(coh+inc) 
cm2/g 

9.3677E-05 
1.2952E-04 
1.78O<iE-04 

2,4341E-04 
3.3085E-04 
4.4719E-04 
6.0108E-04 
8.0346E-04 
1.068IE-03 
J.4121E-03 
1.8568E-03 
2.42Mh -UJ 

3.1590E-03 
4.0876E-03 
5.261IE-03 
6.736IE-03 

8.5797E-03 
1.0871E-02 
1.3704E-02 
1.7187E-02 
2. 1447E-02 
2.6627E-02 
3.2893E-02 
4.0433E-02 
4.9456E-02 
6.0198E-02 
7.2917E-02 
8.7898E-02 
1.0545E-01 
1.1762E-OI 
1.2243E-OI 
1.2373E-OI 
1.2591E-OI 
1.3066E-OI 
1.4963E-01 
1.7699E-OI 
2.0838E-OI 
)44?! F-Ol 

2.8489E-OI 
3.3085E-01 
3.7781E-OI 
3.8249E-OI 
3.9029E-01 
3.9364E-Ol 
3.9867E-Ol 
4.1135E-OI 
4.4022C 01 

5.0443E-OI 
5.7547E-OI 
6.5366E-OI 
7.3928E-Ol 
83253E-OI 

L 
M 

III 
IV 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE1"OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUOh+UO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
n()()()F+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC ... oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

9.31100E-OI 
I.60000E-03 

:\ 
nm 

1.160E+02 
1.085E+02 
!.01.5E1"oi 

9.494E+OI 
8.88IE+Ol 
8.308E+01 
7.772E+OI 
7.270E+01 
6.80 1E+0 1 
6.362E+01 
5.951E+01 
5.::i6/E+UI 
5.208E+OI 
4.872E+01 
4.557E+OI 
4.263P+ot 

3.988E+OI 
3.73IE+OI 
3.490E+OI 
3.264E+OI 
3.054E+OI 
2.857E+01 
2.672E+OI 
2.500E+OI 
2. 338E+0 1 
2.187E+OI 
2.046E+01 
1.914E+OI 
1.791E+OI 
J.719E+OI 
1.693E+OI 
1.686E+OI 
1.675E+OI 
1.652E+Ol 
1.567E+OI 
I. 466E+01 
1.37IE+OI 
I ?R1F=+Ol 

1.200E+OI 
I. 122E+01 
1.056E+OI 
1.050E+01 
1.04DE+Ol 
1.036£+0\ 
1.030E+OI 
L015E+01 
9.822C-t-OO 

9. 188E+00 
8.595E+00 
8.04DE+00 
7.52IE+00 
7.036E+00 

J. Phys. Chem. Ref. Data, Vol. 24, No.1, 1995 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.883732E-0 I 
2.013709E-OI 
2.152655E-Ol 
2.301188E-Ol 
2.4.59970E-Ol 
2.629708E~Q} 

2.811158E-ot, 
3.005128E-Ol 
3.212482E-01 
3.434143E-Ol 
3.67 I099E-O I 
3.92440.5E-OI 

4.195189E-OI 
4.484657E-OI 
4.79409SE-01 
5.124RQIR-0I 

5.47850SE-0l 
5.S56525E-Ol 
6.260625E-OI 
6.692609E-Ol 
7.154399E-Ol 
7 .648052E -0 1 
8.175768E-Ol 
8.739896E-Ol 
9.1247S0E-01 
9.264445E-Ol 
9.301689E-Ol 
9.319800E-Ol 
9.342948E-OI 
9.357555E-01 
9.462450E-01 
9.500490E-OI 
9.557550E-OI 
9.700200E-OI 
9.987612E-OI 
I.067676E+OO 
l.074178E+OO 
1.090619E+OO 
1.095004E+OO 
1.101580E+OO 
1.IIS022E+00 
1.141 345E+OO 
1.220098E+OO 
I.30428SE+OO 
1.394281 E+OO 
1.490486E+OO 
1.593329E+OO 
1.703269E+OO 
1.820795E+OO 
1.946430E+OO 
2.0807JJC"f"OO 

2.224304E+OO 
2.377781 E+OO 
2.S41848E+00 
2.7 1 723SE+00 
2.904724E+OO 
3.IOSISOE+OO 
3.3 1 9406E+OO 
3.5484-+5E+00 
3.793288E+OO 
4.0SS024E+OO 
4.334821 E+OO 
4.633924E+OO 
4.953664E+00 
5.295467E+00 

il 
elatom 

1.56336E+OI 
1.59300E+Ol 
1.62355E+OI 
1.65503E+Ol 
1.68682E+OI 
1.7 I 872E+O I 
1.75025E+OI 
1.78097E+01 
1.81 027E+0 1 
1.83733E+O 1 
1.86138E+O 1 
1.88206E+O 1 

1.89882E+0 1 
1.91 1 22E+O 1 
1.9 I 884E+OI 
192116FA.Ol 

1.9 I 744E+0 I 
1.90663E+Ol 
1. 88708E+O1 
l.S560SE+01 
1.80877E+0 1 
1.73572E+OI 
1.6 I 368E+O 1 
1.36848E+0 I 
9.4 I 949E+00 
4.24002E+00 

- 1.5 1 687E+00 
-1.75592E+00 

2.65894E+OO 
3.S8406E+OO 
6.37000E+OO 
4.47663E+OO 
8,42374E+OO 
1.27 452E+0 1 
1.65330E+0 1 
1.98679E+OI 
I. 99670E+O 1 
1.97917E+OI 
1.91176E+OI 
2.0041SE+Ol 
2.1 I 25SE+0 I 
2.20250E+0 1 
2.40494E+0 I 
2.53950E+O I 
2.63665E+O I 
2.70949E+01 
2.76981 E+O 1 
2.8 I 525E+O I 
2.84670E+O 1 
2.86884E+O 1 
2.88419E"f"OI 

2.89864E+0 I 
2.90462E+Ol 
2.90690E+01 
2.90677E+Ol 
2.90575E+0 I 
2.90457E+Ol 
2.89922E+0 1 
2 .89262E+O 1 
2.88535E+O 1 
2.87704E+0 1 
2.86782E+0 1 
2.85808E+0 1 
2.84790E+0 1 
2.83686E+O 1 

h 
elatom 

6.I3IOE+00 
6.1101E+00 
6.0812E+00 
6.0398E+OO 
5.9821E+00 
5.9048E+00 
5.8057E+00 
5.6839E+00 
5.5360E+OO 
5.3635E+OO 
5.1 699E+00 
4.9596E+OO 

4.7369E+OO 
4.5063E+OO 
4.2718E+OO 
4m67R+OO 

3.8040E+OO 
3.5762E+OO 
3.3552E+OO 
3. 1 426E+OO 
2.9393E+OO 
2.7 1 22E+OO 
2.4939E+OO 
2.2948E+OO 
2. 1 756E+OO 
2. 1 352E+OO 
2. 1 247E+OO 
1.3119E+Ol 
1.3043E+01 
1.2996E+OI 
1.2662E+01 
1.2545E+OI 
l.7798E+01 
l.7165E+01 
1.5984E+01 
1.3862E+OI 
1.3705E+OI 
1.3328E+01 
1.3231E+01 
l.4651E+OI 
1.4383E+OI 
1.404 1 E+O I 
1.2862E+01 
1.I731E+Ol 
1.0688E+01 
9.7449E+00 
8.8867E+OO 
8.0183E+OO 
7.2303E+OO 
6.5 1 94E+OO 
5.8780E+OO 

5.2957E+OO 
4.758 1 E+OO 
4.2769E+OO 
3.8470E+00 
3.4633E+00 
3.1014E+OO 
2.7637E+OO 
2.4650E+OO 
2. 1 976E+OO 
1.9496E+00 
1.73 1 7E+OO 
1.5402E+OO 
1.3670E+00 
1.2121E+00 
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2. I 553E+04 
2.0093E+04 
1.8707E+04 
1.7381E+04 
1.6103E+04 
1.4869E+04 
1.3676E+04 
1.2525E+04 
1.1412E+04 
1.0342E+04 
9.3256E+03 
8.3687E+03 
7.4771E+03 
6.6540E+03 
5.9006E+03 
5.21'i9R+01 

4.5980E+03 
4.0436E+03 
3.5489E+03 
3.1094E+03 
2.7206E+03 
2.3483E+03 
2.0 I 99E+03 
1.7387E+03 
1.5789E+03 
1.5262E+03 
1.5 I 26E+03 
9.3215E+03 
9.2447E+03 
9. I 967E+03 
8.8614E+03 
8.7438E+03 
1.2332E+04 
1.1718E+04 
1.0598E+04 
8.5976E+03 
8. 4490E+03 
8.0924E+03 
8.00 1 6E+03 
8.8073E+03 
8.519IE+03 
8. 1 463E+03 
6.9806E+03 
5.9562E+03 
5.076IE+03 
4.3295E+03 
3.6934E+03 
3.1 I 74E+03 
2.6296E+03 
2.2180E+03 
1.8707E+03 

1.5766E+03 
1.325IE+03 
1.1 1 42E+03 
9.3754E+02 
7.8954E+02 
6.6140E+02 
5.5134E+02 
4.600IE+02 
3.8363E+02 
3. 1 838E+02 
2.6455E+02 
2.20IOE+02 
1.8275E+02 
1.5158E+02 

cr(coh+inc) 
cm2/g 

9.3357E-01 
1.0425E+OO 
1.1592E+OO 
1.2837E+OO 
1.41 57E+OO 
1.5550E+OO 
J.7011E+OO 
1.8535E+OO 
2.0116E+OO 
2. 1 746E+OO 
2.34 I 7E+OO 
2.5119E+OO 

2.6843E+OO 
2.8576E+OO 
3.0308E+OO 
1.202fiR+OO 

3.3717E+OO 
3.5368E+OO 
3.6968E+OO 
3.8502E+OO 
3.9958E+OO 
4. 1 326E+OO 
4.2592E+00 
4.3748E+OO 
4.4432E+OO 
4.4660E+OO 
4.4719E+OO 
4.4748E+OO 
4.4784E+OO 
4. 4807 E+OO 
4,4967E+OO 
4.5024E+OO 
4.5108E+OO 
4.531IE+OO 
4.569 1 E+OO 
4.6463E+OO 
4.6S27E+00 
4.6680E+OO 
4.6719E+OO 
4.6777E+OO 
4.69 1 4E+OO 
4.7094E+OO 
4.7580E+OO 
4.7917E+OO 
4.8105E+OO 
4.8144E+OO 
4.lW34E+OO 
4.7780E+OO 
4.7384E+OO 
4.6853E+OO 
4.6193EI00 

4.541IE+00 
4.4516E+00 
·U517E+00 
4.2424E+OO 
4.1 246E+OO 
3.9994E+00 
3.8678E+00 
3.7310E+00 
3.5899E+00 
3.4456E+00 
3.2992E+00 
3.1514E+00 
3.0033E+00 
2.8557E+00 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
OOOOF. .... OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

9·oooE+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oool:::+UO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.()(x)E 100 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

>. 
nm 

6.582E+OO 
6. I 57E+OO 
5.760E+OO 
5.388E+OO 
5.040E+OO 
4.7 I 5E+OO 
4,4lOE+OO 
4. 1 26E+OO 
3.859E+OO 
3.61OE+OO 
3.377E+OO 
3. 1 59E+OO 

2.955E+OO 
2.765E+OO 
2.586E+OO 
,)419F.+OO 

2.263E+OO 
2.117E+OO 
1.980E+OO 
1.853E+OO 
1.733E+OO 
1.621E+OO 
1.516E+OO 
1.419E+OO 
1.359E+OO 
1.338E+OO 
1.333E+OO 
1.330E+OO 
1.327E+OO 
1.325E+OO 
I.3IOE+OO 
1.305E+OO 
1.297E+OO 
1.278E+00 
1.241E+00 
1.161E+OO 
1.154E+00 
1.137E+OO 
1.1 32E+00 
I. 126E+00 
I.l09E+OO 
1.086E+OO 
1.016E+00 
9.506E-OI 
8.892E-OI 
8.3ISE-OI 
1.{~Il:.-UI 

7.279E-Ol 
6.S09E-OI 
6.370E-OI 
5.959E-Ol 

5.574E-OI 
5.214E-OI 
4.878E-OI 
4.563E-OI 
4.26SE-OI 
3.993E-OI 
3.735E-OI 
3.494E-OI 
3.269E-01 
3.058E-OI 
2.860E-OI 
2.676E-OI 
2.503E-OI 
2.34IE-OI 
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T ~BU: I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.00 1-0.0 10 ke V to E = 400-1000 ke V - Continued. 

£ 
KeY 

- 5.660855E+OO 
6.05 I 453E+OO 

6.469004E+OO 
6.91 5365E+OO 

7.3-?2525E+OO 

7.902609E~ 
8.447890E+OO . 

8.799322E+00 

8.934005E+OO 
8.96992 1 E+OO 
9.030794E+OO 
9. I 58478E+00 

9.653919E+OO 

I.032004E+0 I 
I.I03212E+Ol 
J.179334E+Ol 
1.260708E+0 1 
1.347697E+0 1 
1.440688E+O I 
1.540095E+OI 

1.646362E+o 1 
1.759961E+Ol 
1.88 1 398E+O I 
2.011215E+Ol 
2. 1 49988E+o 1 
2.298338E+OJ 

2.456923E+0 1 
2.626450E+0 I 
2.807676E+0 1 
3.00 1405E+O 1 
3.208502E+OI 

3.429889E+O 1 
3.666551 E+O 1 
3.9 1 9543E+OI 
4. 1 89992E+O 1 
4.479101 E+OI 
4.788159E+OI 
5.1 1 8542E+OI 
5.47172IE+OI 
5 .849270E+O I 
6.252870E+0 I 
6.684318Cl'O 1 

7. 1 45536E+O I 
7 .638578E+O 1 

8. I 65640E+O I 
8. 729069E+O I 
9.33 1 374E+O I 

9.975239E+OI 

1.066353E+02 

1.139931 E+02 
1.218587E+02 

1.302669E+02 
1.392553E+02 
1.488640E+02 
1.591356E+02 
:.701159E+02 
I .8185 39E+02 
1.9440 18E+02 
2.078 1 56E+02 

2.22 I 548E+02 
2.374835E+02 
2.538699E+02 

2.7 1 3869E+02 
2.901 126E+02 

3.IOI304E+02 

II 
elatom 

2.82491E+01 
2.81 1 75E+Ol 
2. 79683E+o 1 
2.77902E+01 
2.7561OE+Ol 
2.72270E+O 1 

2.65993E+O 1 
2.55649E+O 1 
2.4 I 493E+o I 
2.24326E+Ol 
2.43~9F+OI 

2.57726ETO 1 
2.73120E+Ol 
2.80727E+Ol 

2.85046E+o 1 
2.87985E+O 1 

2.900 I 7E+OI 
2.91413E+OI 
2.92373E+O I 
2.930 17C+OI 

2.93434E+01 
2.93688E+o I 
2.941 89E+OI 
2.94195E+01 
2.94125E+OI 

2.94006E+01 
2.93855E+OI 
2.93684E+OI 
2.935 I 6E+0 I 
2.93316E+Ol 
2.93106E+OI 
2.92896E+0 I 
2.92692E+Ol 
2.92497E+0 I 
2.92308E+Ol 
2.92123E+Ol 
2.9 I 946E+0 1 
2.9 I 779E+Ol 
2.91623E+OI 
2.91478E+01 
2.91344E+01 
2.9 1 220E+0 I 

2.91106E+OI 
2.9IOOIE+OI 

2.90907E+O I 
? QO~21!!+Ol 

2.9074IE+Ol 

2.90668E+OI 

2.9060IE+OI 

2.90541E+01 
2.90486E+0 1 
2.90436E+01 
2.9039IE+01 
2.90350E+01 
2.90313E+01 
2.90280E+0 I 
2.9025IE+01 
2.90224E+0 I 
2.90200E+0 1 
2.90179E+OI 
2.90159E+OI 
2.90142E+OI 
2.90127E+0 1 

2.90113E+OI 
2.901OIE+OI 

12 
elatom 

1.0758E+00 
9.5563E-01 

8.497IE-Ol 
7.5624E-01 
6.7369E-01 
6.0071E-Ol 

5.3613E-Ol 
5.0037E-OI 
4.8721E-01 
4.8340E-Ol 
3.8582EtOO 

3.7540E+00 

3.4054E+00 
3.0504E+00 

2.7462E+00 
2.4736E+OO 

2.2 1 29E+OO 
1.9766E+OO 

1.763 1 E+OO 
1.5712E+00 

1.3994E+00 
1.2463E+OO 
I.1059E+OO 
9.7986E-OI 
8.6826E-01 

7.6945E-OI 
6.8155E-0l 
6.0363E-Ol 
5.3216E-Ol 
4.6847E-01 
4.l242E-OI 
3.63IOE-Ol 
3.1969E-Ol 
2.8131E-Ol 
2.4628E-Ol 
2.1563E-OI 
1.8880E-Ol 
1.6531E-Ol 
1.4475E-01 
1.2675E-01 
1.l098E-01 
9.7185E-02 
8.5104E-02 

7.4527E-02 

6.5180E-02 
5.6834C 02 

4.9559E-02 

4.3217E-02 

3.7687E-02 

3.2866E-02 
2.8662E-02 
2.4997E-02 
2.1801 E-02 
1.9015E-02 
1.6585E-02 
1.4466E-02 
1.2618E-02 
1.1OO6E-02 
9.6007E-03 

8.3749E-03 
7.3058E-03 

6.3734E-W 
5.560IE-03 
4.8507E-03 

4.2319E-03 

1.2584E+02 
1.0457E+02 

8.698 1 E+o I 
7.241 6E+o 1 
6.0347E+Ol 
5.0336E+OI 
4.2025E+01 

3.7656E+OI 
3.61 13E+Ol 
3.5687E+Ol 
2.8291El'02 

2.7143E+02 

2.3359E+02 
1.9573E+02 
1.6484E+02 
J.3889E+02 
1.1 623E+o2 
9.7122E+Ol 

8.1041E+Ol 
b.7557E+Ol 
5.6288E+Ol 
4.6894E+01 
3.8925E+Ol 
3.2262E+Ol 
2.6743E+Ol 

2.2169E+Ol 
1. 8370E+O1 
1.5219E+OI 
1.255IE+Ol 
1.0336E+Ol 

8.5120E+OO 
7.0103E+00 
5.7738E+OO 
4.7527E+OO 
3. 8924E+OO 
3.1879E+00 
2.61 1 lE+OO 
2.J387E+OO 

1.7519E+OO 
1.4349E+OO 
1.1 754E+OO 
9.6279E-Ol 
7.8869E-01 

6.4609E-OI 

5.2858E-OI 
4.3116E-Ol 

3.5170E-OI 

2.8689E-Ol 

2.3403E-OI 
19M?E-OI 

1.5576E-0 1 
1.2707E-OI 
L0367E-OI 
8.4585E-02 
6.9013E-02 
5.6310E-02 
4.5946E-02 
J.749IE-02 
3.0592E-02 
2.4964E-02 
2.037::E-02 
1.6625E-02 
U567E-02 
1.1072E--02 

90.'6~E-03 

2.7094E+OO 
2.5651E+OO 
2.4234E+OO 
2.2850E+OO 
2.IS04E+OO 
2.0 199E+OQ 
1.8940E+OO 

1.8194E+OO 
1.792IE+00 
1.7850E+OO 
1.7729E+OO 

1.748 I E+OO 

1.6570E+OO 

1.5463E+OO 
l.44iOE+OO 

1.3412E+OO 
1.2468E+OO 
1.1579E+OO 
1.0743E+OO 
9.9606E-Ol 
9.2294E-Ol 
8.548IE-Ol 
7.9150E-Ol 
7.3280E-OI 
6.7851E-Ol 

6.2842E-OI 
5.8229E-Ol 
5.3991E-01 
5.0104E-OI 
4.6546E-Ol 

4.3295E-01 
4.032SE-Ol 
3.7624E-Ol 
3.5164E-01 
3.2926E-01 
3.0894E-Ol 
2.9049E-OI 
2.7374E-Ol 

2.5853E-Ol 
2.4473E-01 
2.3219E-01 
2.2079E-OI 

2.1041E-01 

2.0094E-OI 

1.9229E-OI 
US437E-01 
1.7709E-OI 

1.7038E-01 

1.6418E-0! 
1.5842!!-OI 

1.5306E-01 
1.4805E-OI 

1.4333E-OI 
l.3888E-0! 
1.3467E-OI 
1.3066E-0 1 
1.2683E-OI 
1.2315E-01 
1.1962E-01 
1.1620E-Ol 
1.1290E-01 
I.0970E-OI 
L065SE-OI 

: .0354E-OI 
I.0057E-OI 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
2.479E+02 

2.379E+02 
2.048E+02 

1.721E+02 
1.454E+02 

1.229E+02 

1.030E+02 
8.623E+Ol 
7.205E+OI 
6.012E+Ol 
5.014E+Ol 
4.1SIE+OI 
3.472E+OI 
2.878E+Ol 
2.386E+Ol 

1.978E+Ol 
1.640E+OI 
1.360E+Ol 
1.122E+01 
9.252E+OO 

7.626E+OO 
6.286E+00 
5. 1 82E+OO 
4.268E+OO 
3.496E+00 
2.863E+OO 
2.345E+OO 
1.92IE+OO 
1.573E+00 
1.288E+OO 
I.O'i5E~OO 

8.643E-OI 

7.079E-Ol 

5.798E-OI 

4.74IE-OI 
3.865E-OI 
J.ISOE-OI 

2.567E-01 

2.092E-OI 
1.705E-OI 

1.390E-01 
I.133E-OI 
9.234E-02 

7.526E-02 
6.134E-02 
5.000E-02 
4.075E-02 
3.32lE-02 
2.707E-02 
2.206E-02 
l.798E-02 
1 A66E-02 
1.195E-02 
9.737E-03 

7.936E-OJ 

nm 

2.190E-01 
2.049E-01 

1.917E-01 
1.793E-01 
1.677E-01 
1.569E-Ol 
1.468E-Ol 

I.409E-OI 
1.388E-Ol 
1.382E-OI 
1.373E-Ol 

1.354E-01 

J.284E-OI 

l.201E-OI 
1.124E-OI 

I.051E-01 

9.834E-02 

9.200E-02 
8.606E-02 
8.050E-02 
7.531E-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 

5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.131E-02 

3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 

1.855E-02 
1.735E-02 

1.623E-02 
t.518E-02 
1.420E-02 
l.329E-02 

U43E-02 

1.163E-02 
I.088E-U2 

1.017E-02 
9.518E-03 

S.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
6.SISE-Q3 

6378E-OJ 

S.966E-03 
5.5SIE-03 
5.221 E-OJ 

4.884E-03 
4.569E-OJ 

4.274E-03 
3.998E-03 
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TABLE 1: Fonn factors, attenuation and scattering cross-sections. Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

==-
E fl 12 ~ u(coh+inc) ~K A 
keY elatom elatom cm2/g cm2/g cm2/g nm 

3.3 I 5294E+02 2.90090E+O I 3.6922E-03 7.3748E-03 9.7675E-02 6.468E-03 3.740E-03 
3.544049E+02 2.90080E+OI 3.2214E-03 6.0191E-03 9.4839E-02 5.272E-03 3.498E-03 
3.788588E+02 2.90071E+Ol 2.8106E-03 4.9127E-03 9.2064E-02 4.297E-03 3.273E-03 
4.05000 1 E+02 2.90063E+Ol 2.4524E-03 4.0098E-03 8.9345E-02 3.502E-03 3.06lE-03 
4.329451 E+02 2.90056E+Ol 2.1 398E-03 3.2729E-03 8.6680E-02 2.855E-03 2.864E-03 
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Zn Z = 30 

,'Iomic weight - 6.538000E+Ol glmol, nominal density p (g/cm3
) - 7.1120E+OO 

loL,{bamsiatom) - lJ-(cm2Ig) X 1.08566E+02, E(eV) lJ.(cm2/g) - f#/atom) x 6.43627E+05 

i edges, Edge energies (ke V): 

K 
\! 
\{ 

I 
V 

9.65860E+OO 
1.35900E -00 
8.10000E-03 

L 
M II 

I. I 9360E+00 
8.66000E-02 

L 
M 

II 
III 

Relativism; correction estimate frel (H82.3/5CL) - -1.5183E-OI. -9.5400E-02 e/atom 
Suclear Thomson cb~ction fNT - -7 .5516E - 03 e/atom 

E 
lCeY 

7,938000E-03 
8.059500E -03 
8.09 I 900 E-03 
8.140500E - 03 
8.262000E - 03 
1.069000E-02 
1.l42761E-02 
1.221612E-02 
1.305903E-02 
1.3960lOE-02 
1.492335E -02 
1.595306E-02 

1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4,340 198E -02 
4,639671 E - 02 
4,959809E-02 
5.302035E -02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.912411 E-01 
8.458368E-02 
S,486800E -02 
8.616700E-02 

8.65 t34OE-02 
8.703300E-02 
8.833200E-02 
9.041995E-02 
9.665893E-02 
1.03328~E-Ol 

1.104581E-01 
1.180797E-OI 
1.~62272E-01 

1.331820E-OI 
U49368E-01 
U52205E-0! 
1.:157641£ -01 

il 
eiawm 

1.89392E+00 
1.58428E+00 
1.24074E+00 
1.56676E+OO 
1.83711E+00 
2. 18614E+00 
2.18313E+00 
2. 17 1 65E+OO 
2.1 5396E+OO 
2.13164E+OO 
2.10599E+oo 
2.07S22E-t-OO 

2.04961 E+OO 
2.02 1 56E+00 
1.99571E+00 
1.97391E+OO 
1.95833E+00 
1.95148E+00 
1.9 1 980E+00 
1.93967E+00 
1.97834E+00 
2.04040E+00 
2.13183E+OO 
2.25682E+00 
2.41 567E+OO 
2.60900E+00 
2.83737E+00 
3.IOI02E+00 
3.39971 E+OO 
3.73279E+00 
4.09943E+OO 
4.50246E+OO 
4.96402E+00 
5.42968E+00 
5.88267E+00 
6.28468E+OO 
6.38470E+OO 
6.35349E+OO 
5.90480E+OO 
5.22864E+00 
6.041 II E+OO 
6.84154E+00 
7,44473E+OO 
8.498 I 3E+00 
9.:?7197E+OO 
9.96770E+00 
1 .06284E+0 1 
1.12517E+01 
1. I 6453E+OI 
1.16353E+OI 
1.16068E+0[ 
1.141-10£101 

f2 
eiarom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
6.6i 17E-OI 
6.7285E-0l 
9.1642E-01 
9.9609E-OI 
I.0846E+OO 
1.1832E+00 
1.2930E+00 
1.41 53E+00 
l.S5l6E+OO 

1.7033E+00 
1.8717E+00 
2.0584E+00 
2.2648E+00 
2.4922E+00 
2.7417E+00 
3.01 45E+00 
3.3112E+00 
3.6322E+00 
3.9774E+00 
4.3457E+OO 
4.7295E+00 
5. 1247E+00 
5.5282E+OO 
5.9369E+OO 
6.3475E+OO 
6.7568E+00 
7.1617E+00 
7.5593E+00 
7.947 1 E+OO 
8.3109E+00 
8.6353E+00 
8,9287E+00 
9.1 879E+00 
9,4104E+00 
9,4205E+00 
'1.40)41::.+00 
9,4769E+00 
1.0902E+01 
1.0895E+OI 
1.0884E+Ol 
1.0847E+Oi 
1.0845E+01 
1.0871E+0[ 
1.0904E+OI 
1.0936E+0[ 
1.0958E+0[ 
: .0963E+Ot 
1.0964E+OI 
1.0?65C+OI 

J.L 
cm'fg 

O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+OO 
5.2275E+04 
5.24 1 6E+04 
5.5 1 76E+04 
5.6102E+04 
5.7145E+04 
5.8313E+04 
5.9612E+04 
6. 104 1 E+04 
6.2600E+04 

6.4283E+04 
6.60SI E+04 
6.7982E+04 
6.9969E+04 
7.2024E+04 
7.4123E+04 
7.6237E+04 
7.8335E+04 
8.0383E+04 
8.2341E+04 
8.4158E+04 
8.5679E+04 
8.6845E+04 
8.7636E+04 
8.8040E+04 
8.8054E+04 
8.7682E+04 
8.6937E+04 
8.584IE+04 
8.4420E+04 
8.2586E+04 
8.0271E+04 
7.764IE+04 
7.4738E+04 
7. 1607E+04 
7. 1 444E+04 
I,U/U21::.+U4 

7.0505E+04 
8.0620E+04 
7.9386E+04 
7.7473E+04 
7.2228E+0.! 
6.7553E+04 
6.3343E+04 
5,9437E+04 
5.5764E+04 
5.2958E+04 
5.2292E+04 
5.2 1 86E+O-l. 
5. 1 984E-t04 

l.04280E+OO 
8.66000E-02 

cm'/g 

2.0403E-05 
2.2107E-05 
2.2579E-05 
2.330IE-05 
2.5185E-05 
9.2962E-05 
1.2856E-04 
1.7676E-04 
2.4168E-04 
3.2857E-04 
4.4421E-04 
S.972IE-04 

7.9848E-04 
1.0617E-03 
1.404IE-03 
1.8469E-03 
2.416IE-03 
3.1 44OE-03 
4.0695E-03 
5.2397E-03 
6.711IE-03 
8.55IOE-03 
1.0839E-02 
1.3669E-02 
1.7150E-02 
2.1409E-02 
2.6592E-02 
3.2865E-02 
4.0416E-02 
4.9458E-02 
6.0229E-02 
7.2990E-02 
8.8030E-02 
1.0566E-Ol 
1.2623E-01 
1.5009E-01 
!'7762E-OI 
1.791 J E-OI 
Ui),:ltlc-UI 

1.8783E-OI 
1.9062E-Ol 
1.9768E-OI 
2.0924E-Ol 
2.4535E-01 
2.8638E-OI 
3.3277E-01 
3.8494E-0: 
-l.A330E-OI 
4,9498E-0 1 
5.0826E-01 
5.1042E-0[ 
5,I4S6C 0: 

L 
M 

III 
IV 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
Q,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O,OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
0,0001::+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooC-t-oo 

1.01970E+OO 
8.10000E-03 

A 
nm 

1.562E+02 
1.538E+02 
1.532E+02 
1.523E+02 
1.50IE+02 
1.160E+02 
1.085E+02 
1.0 15E+02 
9.494E+OI 
8.881E+Ol 
8.308E+01 
7.77:2E+OI 

7.270E+01 
6,801E+OI 
6.362E+OI 
5.951E+OI 
5.567E+OI 
5.208E+OI 
4.872E+OI 
4.557E+01 
4.263E+01 
3.988E+01 
3.731E+OI 
3.490E+OI 
3,264E+Ol 
3.054E+Ol 
2.857E+Ol 
2.672E+01 
2.500E+Ol 
2.338E+OI 
2.187E+OI 
2.046E+01 
1.914E+OI 
\.79\E+OI 
1.675E+OI 
1.567E+OI 
1.466E+01 
1.46IE+OI 
1.45').I::+UI 
[ .433E+OI 
1.425E+01 
1.404E+01 
1.371 E+OI 
1.283E+01 
1.200E+OI 
I.I22E+OI 
1.050E+OI 
9.822E+OO 
9.309E+00 
9,1 88E+00 
9. I 69E+OO 
9.1J2"C-t-OO 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.365795E-OI 
1.386180E-0I 
1.442475E-OI 
1.542005E-OI 

" .648404E-OI 
i.7621~-01 
1.883732E~1 
2.0 13709E-01 
2.152655E-OI 
2.30 1188E - 01 
2.459970E - 0 1 
2.629708E-Ui 
2.811158E-OI 
3.005128E-OI 
3.212482E-OI 
3.43414lE-Ol 

3.671099E-OI 
3.924405E-OI 
4.195189E-OI 
4.484657E-OI 
4. 794098E - 0 1 
5.12489IE-0I 
5.478508E-Ol 
5.856525E-01 
6.260625E-OI 
6.692609E-OI 
7. 1 54399E-0I 
7.648052E-OI 
8.175768E-OI 
8.739896E-OI 
9.342948E-01 
9.987612E-OI 
9.993060E-OI 
1.0 14602E+00 
1.0 I 8680E+00 
1.021944E+00 
1.024799E+00 
1.037586E+00 
1.040094E+00 
1.041757E+00 
1.048014E+00 
1.063656E+OO 

1.067676E+00 
:.141345E+00 
1.169728E+00 
l.l87632E+00 
1.192406E+00 
1.199568E+00 
1.217472E+00 
1.220098E+00 
l.jU42~)E.+OO 

1.394281 E+OO 
1.490486E+00 
l.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+00 
2.224-304E+00 
2.377781E+00 
2.541848E+00 
2.717235E+00 
2.904724E+00 
3.105150E+00 
3.319406E+00 

fl 
elatom 

1.17133E+01 
1.20794E+O 1 
1.270 12E+0 1 
I.36448E+O 1 
1.44977E+OI 
1.52357E+OI 
1.58898E+O 1 
1.64779E+OI 
1.70 117E+o 1 
1.74994E+O 1 
1.79464E+OI 
I.lSJ:;'WE+Ol 

1.87336E+O 1 
1.90739E+Ol 
1.93800E+Ol 
1.96S17E+Ol 

1.98882E+Ol 
2.00860E+0 1 
2.02402E+O 1 
2.03509E+O 1 
2.04139E+Ol 
2.04261 E+O 1 
2.03829E+Ol 
2.02777E+0 1 
2.00994E+0 1 
1. 98305E+O 1 
1.94417E+OI 
1.88803E+0 1 
1.80422E+0 1 
1.66852E+O 1 
1.40447E+Ol 
4.43915E+OO 
4.22232E+00 

-8.80642E+00 
-2.71644E+OI 
- 1.37812E+0 1 
- 1.83273E+00 

1.01428E+01 
8.08492E+00 
3.36022E+00 
1.80 178E+0 1 
2.78989F+Ol 

2.8311IE+01 
2.34120E+OI 
2.19594E+0 1 
2.07902E+0 I 
1.97779E+01 
2.05918E+0 I 
2.12164E+OI 
2.i2573E+OI 
2.230\3E+Ol 
2.42698E+0 1 
2.62399E+0 I 
2.79067E+0 I 
2.90490E+01 
2.96864E+0 1 
2.99637E+0 I 
3.01242E+01 
3 .02004E+0 l 
3.02295E+0 1 
3.02822E+0 1 
3.02732E+0 1 
3.02503E+0 1 
3.02295E+0 1 
3.0 1774E+0 1 

h 
elatom 

1.1429E+OI 
1.1441E+Ol 
1.1472E+01 
1.1437E+01 
1.1 070E+0 1 
1.0696E+OI 
1.0320E+01 
9.9442E+00 
9.5693E+00 
9. 1 959E+00 
8.8239E+00 
6.4:> 29E+OO 
8.0824E+00 
7.7122E+00 
7.3424E+00 
6. 9736E+OO 

6.6052E+00 
6.2364E+00 
5.8703E+00 
5.5099E+00 
5.158IE+00 
4.8 1 74E+00 
4.4899E+00 
4. 1 770E+00 
3.8799E+00 
3.5993E+00 
3.3356E+00 
3.0889E+00 
2.8590E+00 
2.6453E+00 
2. 4473E+00 
2.2642E+00 
2.2627E+00 
2.2113E+00 
2. 1 978E+00 
4.1265E+OI 
3.8041E+01 
2.6623E+OI 
2.4862E+01 
2.3766E+01 
3.7728E+Ol 
2.4653E+Ol 
2.2168E+Ol 
1.0256E+Ol 
9.8133E+00 
9.767IE+00 
9.77IIE+00 
1.1614E+OI 
1.1689E+01 
1.1705E+01 
1.2588E+Ol 

1.3003E+OI 
1.2553E+01 
1.1522E+OI 
1.0179E+01 
8.8372E+00 
7.6685E+00 
6.7459E+00 
6.0607E+00 
5.45 I 8E+00 
4.8987E+00 
4.4032E+00 
3.9609E+00 
3.5439E+00 
3.1549E+00 
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5.3860£+04 
5.3 1 24E+04 
5.1189E+04 
4.7737E+04 
4.3222E+04 
3.9068E+04 
3.5262E+04 
3. 1784E+04 
2.8611E+04 
2.5720E+04 
2.3087E+04 
2.0659E,+04 

1.8505E+04 
1.6518E+04 
1.4711E+04 
1.~070F.+04 

I. 1 580E+04 
1.0228E+04 
9.0062E+03 
7.9077E+03 
6.9250E+03 
6.050IE+03 
5.2749E+03 
4.5905E+03 
3.9888E+03 
3.4614E+03 
3.0008E+03 
2.5995E+03 
2.2507E+03 
1.9480E+03 
1.6859E+03 
1.4591E+03 
1. 4574E+03 
1.4028E+03 
1.3886E+03 
2.5989E+04 
2.3892E+04 
1.6515E+04 
1.5385E+04 
1.4684E+04 
2.3170E+04 
1.4918E+04 
1.3364E+04 
5.7838E+03 
5.3996E+03 
5.2932E+03 
5.274IE+03 
6.23 1 4E+03 
6.1794E+03 
6. 1746E+03 
6.211SE+03 

6.0026E+03 
5.4207E+03 
4.6543E+03 
3.8464E+03 
3.1238E+03 
2.5357E+03 
2.0867£+03 
1.7537E+03 
1.4757£+03 
1.2404E+03 
1.0430E+03 
8.7765E+02 
7.3456E+02 
6.1174E+02 

cr( coh+inc) 
cm2/g 

5.2078E-01 
5.3642E-01 
5.8020E-OI 
6.5943E-01 
7.4626E-01 
8.4092E-01 
9.4357E-Ol 
1.0543E+00 
1.1731E+OO 
1.3000E+OO 
1.4346E+00 
I 5768E ..... OO 

1.7262E+00 
1.8821E+00 
2.0440E+OO 
2.21 1 IE+oo 
2.3827E+00 
2.5577E+00 
2.735IE+00 
2.9138E+OO 
3.0926E+OO 
3.2702E+00 
3.4454E+00 
3.6 1 68E+00 
3.7830E+OO 
3.9429E+00 
4.0951E+00 
4.2383E+00 
4.3715E+00 
4.4935E+00 
4.6033E+00 
4.7000E+OO 
4.7008E+00 
4.7209E+00 
4.7261E+00 
4.7302E+00 
4.7337E+00 
4.7492E+00 
4.7522E+00 
4.754IE+00 
4.7613E+00 
4.7787E+00 
4.7830E+00 
4.8516E+00 
4.8731E+00 
4.8854E+OO 
4.~~~JE+UU 

4.893IE+00 
4.9038E+00 
4.9053E+00 
4.9-13gE+OO 

4.9669E+00 
4.9746E+00 
4.967 I E+OO 
4.9444E+00 
4.9072E+00 
4.8558E+00 
4.7909E+00 
4.7133E+00 
4.6238E+00 
4.5234E+00 
4.4129£+00 
4.2935E+00 
4.1661 E+OO 
4.0319E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE ..... OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'()OOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 

nm 

9.078E+oo 
8.944E+oo 
8.595E+OO 
8.040E+oo 
7.52IE+00 
7.036E+oo 
6.582E+00 
6. 1 57E+OO 
5.760E+OO 
5.388E+OO 
5.040E+00 
4.71SE+OO 
4.410E+00 
4. 1 26E+00 
3.859E+oo 
3.61OE+00 
3.377E+00 
3. 159E+00 
2.955E+OO 
2.765E+00 
;.DlSo.t+W 

2.419E+00 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.621E+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.241E+00 
1.241E+00 
1.222E+00 
1.217E+00 
1.213E+00 
1.210E+00 
1.195E+00 
I. 1 92E+OO 
1.190E+00 
I. I 83E+00 
1.166E+00 
I. 161E+00 
1.086E+00 
1.060E+00 
1.044E+00 
I.040E-rOO 
1.034E+00 
1.018E+00 
1.016E+00 
QSOflE-OI 

8.892E-Ol 
8.318E-01 
7.78IE-Ol 
7.279E-OI 
6.809E-Ol 
6.370E-OI 
5.959E-OI 
5.574E-Ol 
5.214E-01 
4.878E-Ol 
4.563E-Ol 
4.268E-OI 
3.993E-Ol 
3.735E-Ol 
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To.BU' I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = O.OOI-O.OIOkeV to E = 400-.~OOO keY - Continued. 

= E 
k.eV 

-:1548445E+00 
3.793288E+OO 
4.055024E+OO 
4.334$21 E+OO 
4.633924E+OO , 
4.953664E+oo 
5.295467E+OO 
5.660855E+OO 
6.05 1 453E+00 
6.469004E+00 
6.';1 I 5365B+OO 

7,392525E+00 
7.902609E+OO 
8.447890E+00 
9.030794E+OO 

9.465428E+OO 
9.610307E+OO 
9.65.3919E+OO 
9.706893E+OO 
9.85J772E+00 
1.032004E+0 1 
1.103212E+01 
1.179334E+0 I 
1.260708E+0 I 
1.347697E+0 I 
1.440688E+0 I 
1.540095E+O I 
1.646362E+0 I 
1.759961E+OJ 
1.88J398E+0 I 
2.011215E+Ol 
2. 1 49988E+0 I 
2.298338E+0 I 
2.456923E+0 I 
2.626450E+0 1 
2.807676E+OI 
3.001405E+Ol 
3.208502E+OI 
3.429889E+OI 
3.666551 E+O 1 
3.9 1 9543E+0 I 
4.1 89992E+0 I 
4.47910IE+01 
4.788159E+0 I 
5.118542E+01 
).47172IE+OI 
5.849270E+0 1 
6.252870E+0 1 
6.684318E+0 I 
7.\45536E10I 

7.638578E+OI 
8. 1 65640E+0 1 
8.729069E+01 
9.331374E+Ol 
9.975239E+Ol 
i .066]5)E+02 
1.139931 E+02 
1.218587E+02 
1 J02669E+02 
1.392553E+02 
1.4886"\oE+02 
1.59 1 356E+02 
1.701 1 59E+02 
1.818539E+02 
1.9.!..1018E+02 

/1 
elatom 

3.01047E+OI 
3.002 1 4E+OI 
2.99323E+01 
2.98409E+01 
2.97477E+01 
2.96474E+01 
2.95425E+OI 
2.94298E+Ol 
2.9308IE+OI 
2.9 I 752E+0 1 
2.902,7B+Ol 

2.88496E+O I 
2.86263E+OI 
2.830S0E+O 1 
2.773r'\?F+fI\ 
2.66177E+0 I 
2.5200IE+Ol 
2.270S0E+Ol 
2.523SIE+Ol 
2.6S206E+0 I 
2.S2422E+Ol 
2.90456E+OI 
2.94892E+Ol 
2.97882E+Ol 
2.99968E+Ol 
3.0 I 393E+Ol 
3.02370E+Ol 
3.03025E+0 1 
3.03446E+0 I 
3.03700E+OI 
3.04195E+OI 
3.04206E+01 
3.0414IE+OI 
3.04028E+0 I 
3.03892E+01 
3.03746E+01 
3.03546E+01 
3.03335E+0 I 
3.03120E+0 I 
3.02907E+0 I 
3.02701 E+O I 
3.02505E+0 I 
3.02315E+0 I 
3.02130E+Ol 
3.01953E+01 
].0 17~6E+U 1 
3.01 630E+0 I 
3.01484E+01 
3.01350E+01 
3.0 1225E 10 I 

3.0111IE+01 
3.0101IE+OI 
3.00916E+OI 
3.00827E+OI 
3.00746E+OI 
3.00672E+0 I 
3.00605E+OI 
3 .00544E+0 1 
3.00488E+0 1 
3.00438E+0 1 
3.00393E+Ol 
3.00352E+0 1 
3.00315E+01 
.<.00282E+0 1 
.<.00252E+0 1 

h 
elatom 

2.8112E+00 
2.507IE+00 
2.2378E+00 
1.9993E+00 
1.7805E+00 
1.5830E+00 
1.4068E+00 
1.247IE+00 
1.1067E+00 
9.8299E-Ol 
8.7397E-Ol 

7.7780E-OI 
6.9289E-OI 
6.1784E-OI 
54Q'QF-0l 
5.0093E-OI 
4.8628E-Ol 
4.820IE-01 
3.8531E+00 
3.740 I E+oo 
3.4219E+00 
3.06IOE+00 
2.7556E+00 
2.485IE+00 
2.2238E+00 
1.9866E+00 
1.772 I E+oo 
1.5790E+00 
1.4062E+00 
1.2523E+00 
1.1 I 23E+00 
9.8624E-Ol 
8.744OE-Ol 
7.7527E-Ol 
6.8720E-Ol 
6.0610E-OI 
5.338IE-OI 
4.7016E-01 
4.1413E-Ol 
3.648IE-01 
3.2137E-01 
2.8309E-01 
2.4795E-01 
2.1718E-01 
1.9024E-01 
1.6b6ji:-Ul 
1.4599E-OI 
1.2789E-OI 
1.1203E-01 
9.SI39E-02 

8.5974E-02 
7.5223E-02 
6.563IE-02 
5.7264E-02 
4.9966E-02 
4.3599E-02 
3.8045E-02 
3.3199E-02 
2.8972E-02 
2.5283E-02 
2.2065E-02 
1.9257E-02 
1.6807E-02 
1.4669E-02 
1.2803E-02 

5.0990E+02 
4.2539E+02 
3.5519E+02 
2.9686E+02 
2.4730E+02 
2.0568E+02 
1.7098E+02 
1.4180E+02 
1.I770E+02 
9.7801E+01 
8. 1 343E't'O 1 

6.77 19E+0 I 
5.6432E+01 
4.7072E+OI 
3.QI48E+OI 
3.4062E+Ol 
3.2568E+01 
3.2135E+01 
2.5548E+02 
2. 4434E+02 
2.1341E+02 
1.7858E+02 
1.5039E+02 
1.2687E+02 
1.0620E+02 
8.8753E+01 
7.4058E+01 
6. 1730E+OI 
5.1427E+01 
4.2840E+01 
3.5595E+OI 
2.9524E+01 
2.4487E+01 
2.0309E+OI 
1.6840E+OI 
I .389,.:lE+0 I 
1.1 447E+0 I 
9.4315E+00 
7.7713E+00 
6.4038E+OO 
5.2772E+00 
4. 3486E+00 
3.5629E+00 
2.9 1 94E+OO 
2.3922E+00 
I.~OUjb+W 

1.6064E+OO 
1.3164E+00 
1.0787E+00 
8.S39SE-Ol 

7.244IE-OI 
5.9292E-OI 
4.8392E-OI 
3.9498E-OI 
3.2239E-OI 
2.6315E-OI 
2.148IE-01 
1.7535E-01 
1,4314E-Ol 
1.1686E-Ol 
9.S.fOOE-02 
7.7886E-02 
6.3588E-02 
5.1917E-02 
·U389E-02 

u(coh+inc) 
cm2/g 

3.8920E+OO 
3.7474E+OO 
3.5992E+OO 
3.4485E+OO 
3.2962E+OO 
3. I 433E+OO 
2.9906E+OO 
2.839IE+00 
2.6894E+00 
2.5423E+00 
2.39s:m,.00 

2.2581E+OO 
2.122lE+OO 
1.9906E+OO 
1.8641E+OO 
1.778IE+00 
1.7508E+00 
1.7428E+00 
1.7330E+OO 
1.7069E+OU 
1.6268E+OO 
1.5164E+00 
1.4116E+OO 
1.3124E+OO 
1.2188E+OO 
I. I 309E+00 
1.0484E+00 
9.712IE-01 
8.9927E-01 
8.3234E-01 
7.7025E-OI 
7.1278E-OI 
6.597IE-OI 
6.108IE-OI 
5.6586E-OI 
5.2460E-OI 
4.8683E-OI 
4.5229E-OI 
4.2077E-OI 
3.9204E-01 
3.6589E-01 
3.4212E-OI 
3.2054E-01 
3.0094E-01 
2.8317E-OI 
2.b/U::JE-UI 

2.5242E-OI 
2.3916E-OI 
2.271IE-01 
2.1616E-OI 

2.0619E-01 
1.971OE-01 
1.8879E-OI 
1.8118E-01 
1.7418E-OI 
1.6772E-01 
1.6174E-OI 
1.5619E-01 
1.5100E-01 
1 . ..\614E-OI 
1.4155E-OI 
1.3722E-OI 
1.3310E-01 
1.2918E-01 
1.2541 E-OI 

O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
0.000131"00 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
2.239E+02 
2.141E+U2 
1.870E+02 
1.569E+02 
1.325E+02 
I. I 22E+02 
9.406E+01 
7.873E+01 
6.578E+01 
5.489E+01 
4.577E+01 
3.816E+01 
3.17IE+01 
2.631E+OI 
2.182E+OI 
1.8IOE+OI 
1.501E+OI 
1.240E+01 
1.023E+OI 
8.433E+00 
6.955E+00 
5.736E+00 
4.730E+00 
3.90 1 E+OO 
3. 1 96E+00 
2.619E+00 
2. I 46E+OO 
1./::J8E+UU 

I.440E+OO 
1.180E+00 
9.669E-OI 
7.923E-OI 

6.49IE-01 
5.31IE-OI 
4.332E-OI 
3.533E-OI 
2.88IE-01 
2.350E-01 
1.916E-OI 
1.563E-OI 
1.275E-01 
1.040E-01 
8.479E-02 
6.916E-02 
5.640E-02 
4.600E-:02 
3.752E-02 

run 

3.494E-Ol 
3.269E-Ol 
3.058E-Ol 
2.860E-OI 
2.676E-OI 
2.503E-OI 
2.34IE-01 
2.190E-01 
2.049E-01 
1.917E-01 
1.7?3E 01 

1.677E-01 
1.569E-01 
1.468E-01 
1.373E-01 
l.31OE-01 
1.290E-OI 
1.284E-OI 
1.277E-01 
1.2;'lSb-UI 
1.201E-01 
1.124E-OI 
1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.721E-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266B-U2 

2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 

1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.791 E-03 
7.288E-03 
6.1l 18E-03 
6.378E-03 
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TABLE I: FOIm factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.00 1--0.0 JO ke V to E = 400-1000 ke V - Continued. 

E II h !J. a(coh+inc) !J.K A 
keY e/atom elatom cm2/g cm2/g cml/g nm 

2.078 1 56E+02 3.00225E+OI J.J 175E-02 3.461IE-02 1.2179E-01 3.060E-02 5.966E-03 
2.22 1 548E+02 3.0020IE+OI 9.7545E-03 2.826IE-02 J.J829E-OI 2.495E-02 5.58IE-OJ 
2.374835E+02 3.00 180E+O 1 8.5146E-03 2.3076E-02 1.1491E-OI 2.035E-02 5.22IE-OJ 
2.538699E+02 3.00160E+OI 7.4325E-03 1.8843E-02 J.lI62E-01 1.660E-02 4.884E-03 
2.7 1 3869E+02 3.00 1 43E+O I 6.4882E-03 1.5387E-02 l.0842E-OI J.354E-02 4.569E-03 
2.:901126E+02 3.00 1 28E+O I 5.6639E-03 1.2566E-02 l.0530E-OI l.104E-02 4.274E-03 
3.tOI304~2 3.00114E+01 4.9445E-03 l.0262E-02 l.022SE-OI 9.00SE-03 3.998E-03 
3.3 1 5294E+0'l,. 3.0010IE+OI 4.3I66E-03 8.3802E-03 9.926IE-02 7.344E-03 3.740E-03 
3.544049E+02 3.00090E+Ol 3.768SE-03 6.8439E-03 9.6334E-02 5.990E-03 3.498E-03 
3.788588E+02 3.00080E+OI 3.290IE-03 5.5894E-03 9.3463E-02 4.885E-03 3.273E-03 
4.05000 1 E+02 3.0007 1 E+O 1 2.8725E-03 4.5650E-03 9.0645E-02 3.984E-03 3.06IE-03 
4.3294~ 1 E+02 3.00064E+Ol 2.5080E-03 3.7285E-03 8.7878E-02 3.249E-03 2.864E-03 
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Ga Z= 31 

1.tomic weight - 6.972000E+01 glrnol, nominal density p (glcm3
) - 5.8770E+OO 

J.4(bamslatom) - Jl(cm2/g) X 1.15773E+02, E(eV) Jl(cm2/g) - !2(elatom) X 6.03562E+05 

1 eagc~. Edge energies (ke V); 

K 

" \1 , 

1.03671 E+OO 
1.58100E-00 
I. 74000E-02 

L 
M 

1.29770E+00 L 
II 1.06800E-00 M 

II 
III 

Relativistic correction''estimate frcl (H82,315CL) - -1.6423E-Ol, -1.0320E-01 e/atom 
\uclear Thomson correction flIT - -7.5615E-03 elatom 

E 
keV 

1.069000E-02 
1.1 42761 E-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.731300E-02 
1.7382601: 02 

1.748700E-02 
1.774800E-02 
1.823053E-02 
l.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720600E - 02 

2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.639671E-02 
4.959809E-02 
5.302035E-02 
5.667876E -02 
6.058959E-02 
6.477028E -02 
6.923942E -02 
"1.40 1695E-()2 
7.912411 E-02 
8.458368E - 02 
9.041995E-02 
9.665893E-':"02 
1.008420E-OI 
1.023855E-OI 
L027')71E 0\ 

; .033284E -0 1 
1.034145E-01 
\ .046640E-Ol 
: .049580E -0 1 
1.062660E-OI 
1.066932E-01 
l.07H.tOE-GI 
1.089360E-OI 
1.10458IE-OI 
I. \ 80797E-0\ 

/1 
e/atom 

3.15 1 98E+00 
3.09 1 83E+00 
3.0 1 884E+00 
2.92860E+00 
2.8 1 368E+OO 
2.65950E+00 
2.42810E+OO 
1.90191E+OO 
1.45080E+OO 
9.450191: 01 

1.43339E+OO 
1.83886E+00 
2.06446E+00 
2.22367E+00 
2.2 1 897E+00 
2.15214E+00 
2.05080E+00 
1.92725E+00 
1.78929E+00 

1.64356E+00 
1.49683E+00 
1.35666E+00 
1.23 1 62E+00 
1.13\37E+OO 
1.06643E+OO 
1.04790E+00 
1.08696E+00 
1.I9432E+00 
1.38877E+00 
1.66014E+00 
2.02335E+00 
2.48203E+00 
3.03821E+00 
3.69 \ 08E+00 
4.42213E+00 
5.20610E+00 
6.0 1 082E+00 
6.77799£+00 
7. 1 4467E+00 
7.1 1 392E+00 
6.91461L-t-OO 

7.18608E+00 
7.22281 E+OO 
7.53327£+00 
7.58273E+00 
7.72946E+00 
7.68165E+00 
7.90187E+00 
8.24646E+00 
8.50418E+00 
9.56869E+00 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.00001:1"00 

9.7516E-Ol 
9.7958E-01 
9.8763E-01 
1.0092E+00 
1.0578E+00 
1.1418E+00 
1.2615E+00 
1.41 88E+00 
1.6168E+00 

1.8592E+00 
2. 1500E+00 
2.4925E+00 
2.8896E+00 
3.3429E+00 
3.8522E+00 
4.41 53E+00 
5.0277E+00 
5.6822E+00 
6.3693E+00 
7.0772E+00 
7.7923E+00 
8.4996E+00 
9. 1 832E+00 
9.8181E+00 
1.0377E+01 
1.0846E+01 
1.1218E+01 
1.1487E+Ol 
1.1604E+O\ 
1.1635E+01 
I. 1 643C'I"OI 

1.2131E+OI 
1.2133E+01 
: .2159E+Ol 
1.2165E+Ol 
1.2188E+0] 
J.2195E+01 
;.2437E+01 
1.2461 E+O; 
1.2480E+01 
l.2517E+OI 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.00001:1"00 

3.3658E+04 
3.3313E+04 
3.2698E+04 
3. 1 256E+04 
3.0645E+04 
3.0944E+04 
3.198IE+04 
3.3647E+04 
o3.:1869E+04 

3.8585E+04 
4. 1738E+04 
4.5264E+04 
4.9089E+04 
5.31 24E+04 
5.7267E+04 
6. 1401 E+04 
6.5403E+04 
6.9 1 46E+04 
7.2505E+04 
7.5364E+04 
7.7623E+04 
7.9203E+04 
8.0050E+04 
8.0061E+04 
7.9\52E+04 
7.7393E+04 
7.4879E+04 
7.!726E+04-
6.9450E+04 
6.8590E+04 
6.8359E-t-04 

7.0857E+04 
7.0810E+04 
7.0117E+04 
6.9953E+04-
6.9224E+04 
6.8985E+O.! 
6.9934E+0~ 

6.904\ E+O..1 
6.8192E+04 
6.J982E+0~ 

1.14230E+00 
1.02900E-00 

(1(coh+inc) 
cm2/g 

9.6976E-05 
1.3376E-04 
1.8345E-04 
2.5019E-04 
3.3933E-04 
4.5768E-04 
6.1 392E-04 
8.190IE-04 
8.7349E-04 
8.88541: 04 

9.1 1 46E-04 
9.7054E-04 
1.0867E-03 
1.434IE-03 
1.8825E-03 
2.4579E-03 
3.1922E-03 
4. 1 242E-03 
.'S.JOOI5E-003 

6.7773E-03 
8.6209E-03 
1.0910E-02 
1.3737E-02 
1.72IOE-02 
2.1 452E-02 
2.6608E-02 
3.284OE-02 
4.0333E-02 
4.9296E-02 
5.9960E-02 
7.2582E-02 
8.7443E-02 
1.0485E-01 
1.2513E-OJ 
1.4864E-01 
J.7576E-01 
2.0687E-01 
2.4238E-Ol 
2.6740E-OI 
2.7687E-01 
2.7941C -01 

2.827IE-01 
2.8324E-01 
2.9106E-01 
2.929IE-OI 
J.O\ 19E-OI 
3.039IE-01 
J.0801 E-OI 
3.1834E-OI 
3.2827E-01 
3.7948E-OI 

L 
M 

III 
IV 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOD't-OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000[.-t'00 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.1 1 54OE+00 
1.74000E-02 

nm 

[.160E+02 
1.085E+02 
1.015E+02 
9.494E+OI 
8.88IE+Ol 
8.303E+Ol 
7.772E+01 
7.270E+Ol 
7.16IE+01 
7.13313+01 

7.090E+OI 
6.986E+OI 
6.801 E+O 1 
6.362E+OI 
5.95IE+01 
5.567E+OI 
5.208E+OI 
4.872E+01 
4 . .537E+OI 

4.263E+0\ 
3.988E+OI 
3.73IE+OI 
3.490E+01 
3.264E+01 
3.054E+01 
2.857E+01 
2.672E+OI 
2.500E+01 
2.338E+01 
2.187E+01 
2.046E+01 
1.9J4E+OI 
\.79JE+OJ 
1.675E+01 
1.567E+01 
1.466E+01 
l.37IE+OI 
1.283E+01 
1.229E+OI 
1.211E+OI 
1.20GC-t-Ol 

1.200E+OI 
1.199E+01 
1.185E+01 
1.181E+OI 
1.167E+01 
1.162E+01 
1. 155E+01 
1.138E+OI 
1.122E+OI 
1.050E+OI 
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TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.262272E-Ol 
1.349368E-01 
1.442475E-Ol 
1 .. Ci4?OO'iE-0I 

1.549380E-01 
1.573095E-01 
1.579419E-01 
t .5889,95E-Ol 
:.6126200-01 
:.648404E-Ol 
:.762144E-01 
1.883732E-01 
2.013709E-Ol 
2.152655E-01 
2.301188E-0[ 
2.459970E-OI 
2.629708E-OI 
2.811158E-Ol 
3.005128E-Ol 
3.212482E-01 
3.434143E-OI 
3.671099E-01 
3.924405E-OI 
4.195189E-OI 
4.484657E-01 
4.794098Ji-O I 

5.12489IE-Ol 
5.478508E-Ol 
5.856525E-01 
6.260625E-Ol 
6.692609E-0 1 
7. 1 54399E-0 1 
7.648052E-0) 
8.175768E-0) 
8.739896E-0 1 
9.342948E-OI 
9.987612E-0I 
1.067676E+00 
1 J)93092F.+OO 

1.109823 E+OO 
1.114285E+00 
1.119454E+00 
1.120977E+00 
1.136589E+00 
1.137708E+00 
1.141345E+00 
1.148012E+00 
1.165146E+00 
1.220098E+00 
l. 2717 46E+oo 
\.291212£+00 
: .296402E+00 
1.304285E+00 
1.323654E+00 
1.394281E+00 
1.490486E+00 
1.59}32I1E+OO 
1.703269E+00 
1.820795E+00 
1.946430£+00 
::l.Og07.UE 100 

2.224304E+00 
2.377781 E+OO 
2.541848£+00 
2.717235E+00 

fl 
elatom 

1.05176E+O I 
1.13901 E+O 1 
1.2 1 765E+O 1 
1.27848E+O I 

1.28065E+O 1 
1.27561E+OI 
1.25398E+0[ 
1.28669E+0 1 
1.3258OE+Ol 
1.36262E+O 1 
1.45147E+Ol 
1.52959E+Ol 
1.60 188E+Ol 
1.66967E+Ol 
1.73360E+Ol 
1.794 [4E+01 
1.85 1 63E+Ol 
[.90643E+0 1 
1.95895E+01 
2.00952E+0 [ 
2.05727E+O 1 
2.09634E+O [ 
2. 12796E+O 1 
2.15316E+01 
2. 17256E+O I 
2.18639S,01 

2. 19465E+O 1 
2. 19737E+0 I 
2. 1 9438E+Ol 
2. 1 8530E+O I 
2. I 6937E+0 I 
2.14528E+0 1 
2.11 076E+0 1 
2.0618IE+Ol 
1.99078E+0 1 
1.88098E+01 
1.68631 E+O I 
1.17896E+0 1 
(j.111'iO~E+f)() 

-6.09692E+00 
-2.36109E+0[ 
-3.77946E+00 

6.35636E-01 
1.25769E+0 1 
1.20159E+01 
4.85956E+00 
/.95529E+01 
2.86670E+01 
2.61155E+0 1 
2.32928E+01 
2.20861 E+O 1 
2.1 0685E+0 1 
2.1 8654E+0 1 
2.24467E+01 
2.31 1 48E+O 1 
2 .48384E+0 I 
2.6K151 E+O I 
2.85622E+0 1 
2.98015E+Ol 
3.05339E+0 1 
3.0gg56E+O 1 

3.1 0084E+0 I 
3.1 1872E+0 I 
3.1227IE+Ol 
3.1 2946E+0 1 

h 
elatom 

1.2480E+01 
1.2380E+01 
1.2225E+01 
L2025E+OI 

l.2009E+Ol 
1. 1957E+0 1 
1.1943E+01 
1.2434E+Ol 
1.2388E+Ol 
l.2317E+Ol 
1.2084E+01 
1.1827E+Ol 
1.1548E+0I 
1.1 251E+Ol 
1.0939E+01 
1.0614E+01 
1.0279E+OI 
9.9349E+00 
9.5828E+00 
9.2241E+00 
8.7314E+00 
8.2053E+00 
7.6944E+00 
7.2003E+00 
6.7227E+00 
6.2622E+00 

5.8209E+00 
5.4OO5E+00 
5.0023E+00 
4.6270E+00 
4.2747E+00 
3.9455E+00 
3.6389E+00 
3.3545E+00 
3.0916E+00 
2.8492E+00 
2.6262E+00 
2.3658E+00 
2.2R09F.+OO 

2.2279E+00 
2.2141E+00 
3.7930E+01 
3.6469E+01 
2.4595E+OI 
2.3926E+01 
2.1888E+OI 
3.5478E+OI 
2.3290E+Ol 
1. 1349E+Ol 
9.6933E+00 
9.6070E+00 
9.60 17E+OO 
1.1425E+Ol 
U485E+Ol 
1.2088E+Ol 
1.2851E+01 
l.2542E+OI 

1.1639E+01 
1.0374E+Ol 
9.0590E+00 
7.8777E+OO 

6.9076£+00 
6.1906E+00 
5.5690E+00 
5.0076E+00 
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5.5375E+04 
5.1152E+04 
4.7066E+04 

4.6780E+04 
4.5876E+04 
4.5639E+04 
4.7231E+04 
4.6364E+04 
4.5098E+04 
4.1391E+04 
3.7895E+04 
3.4612E+04 
3. 1 545E+04 
2.8690E+04 
2.6043E+04 
2.3593E+04 
2.1331E+04 
1.9246E+04 
1.7330E+04 
1.5346E+04 
1.3490E+04 
1. 1834E+04 
1.0359E+04 
9.0477E+03 
7.8839E,03 

6.8553E+03 
5.9497E+03 
5. 1 552E+03 
4.4607E+03 
3.8551E+03 
3.3285E+03 
2.8717E+03 
2.4764E+03 
2.1350E+03 
1.8406E+03 
1.5870E+03 
1.3374E+03 
1.2.594F.+01 
1.2116E+03 
1.1993E+03 
2.0450E+04 
1.9636E+04 
1.3061E+04 
1.2693E+04 
I. 1575E+04 
1.8652E+04 
1.2065E+04 
5.6143E+03 
4.6004E+03 
4.4907E+03 
4.4702E+03 
5.2868E+03 
5.2369E+03 
5.2325E+03 
5.2039E+03 
4.7511t.:+O.l 

4. 1244E+03 
3.4389E+03 
2.8091 E+03 
2.J851 E+03 

1.8744£+03 
1.5714E+03 
1.3223£+03 
1.1123E+03 

a(coh+inc) 
cm2/g 

5.OO46E-01 
5.7099E-Ol 
6.486SE-OI 
6.5449E-01 
6.7332E-Ol 
6.7836E-Ol 
6.8593E-Ol 
7.0492E-01 
7.33748-01 
8.2648E-Ol 
9.2704E-OI 
1.0355E+OO 
1.1519E+00 
1.276IE+00 
1.4080E+OO 
1.5473E+00 
1.6936E+00 
1.8465E+00 
2.0052E+00 
2.1691E+00 
2.3375E+00 
2.5093E+00 
2.6835E+00 
2.8592E+00 
3.0350E100 

3.2099E+00 
3.3826E+00 
3.5517E+00 
3.7 1 59E+00 
3.8741E+00 
4.0249E+00 
4. 1 672E+00 
4.2997E+00 
4.4215E+00 
4.53 1 5E+00 
4.6289E+00 
4.7 1 28E+00 
4.7::\q1 FA·(j() 

4.7552E+00 
4.7593E+00 
4. 764OE+OO 
4.7653E+00 
4.7789E+00 
4.7798E+00 
4.7828E+OO 
4.7882E+00 
4.8015E+00 
4.8383E+00 
4.8653E+00 
4.8738E+OO 
4.8759E+00 
4.8789E+00 
4.8859E+00 
4.9045E+OO 
4.9150E+00 
4.'i\O:Ji::.+OI) 
4.8912£+00 
4.8575£+00 
4.8098E+00 
.~.7.188E+OO 

4.6751 E+OO 
4.5896E+00 
4.4931£+00 
4.3866E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UVUE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OClOE+OO 
O.OOOE+OO 

nm 

9. 188E+OO 
8.595E+OO 
S.Of\OEtOO 

8.002E+OO 
7.882E+oo 
7.850E+oo 
7.803E+oo 
7.688E+OO 
7.521E+00 
7.036EtOO 
6.582E+OO 
6. 157EtOO 
5.760E+00 
5.388E+00 
5.040EtOO 
4.715E+00 
4.4IOE+00 
4.126E+00 
3.859E+00 
3.6IOE+00 
3.377E+00 
3.159E+00 
2.955E+OO 
2.765E+00 
2.586E+OO 

2.419E+00 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+OO 
1.621E+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.241E+00 
1.l6 I E+OO 
1.114E+OO 
1.117E+00 
1.113E+00 
I.I08E+00 
I.J06E+OO 
1.09IE+OO 
1.090E+00 
1.086E+00 
1.080E+00 
\.064E+00 
1.016E+00 
9.749E-Ol 
9.602E-Ol 
9.564E-OI 
9.506E-Ol 
9.367E-OI 
8.892E-Ol 
8.318E-01 
1./\3\E-QI 

7.279E-01 
6.809E-01 
6.370E-0} 
5.9S9E-nl 

5.574E-OI 
5.214E-OI 
4.878E-O\ 
4.563E-01 
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r~B1£ I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = O.OOI-O.QlO keY to E = 400:-1000 keY - Continued. 

================================================================ 
£ 
keV 

-2.904724E+OO 
3. lOS 150E+OO 

3.319406E+00 
3.548445E+00 
3.793288E+OO 
4.0SSo24E+OO 
4.334821 E+OO . 
4.633924E+00 
4.953664E+OO 
5.295467E+OO 
5.660855E+OO 
6.051453E+OO 
6. 469004E+OO 
6.9 1 5365E+00 
7.392525E+OO 
7.902609E+00 
8.447890E+OO 
9.030794E+00 
9.653919E+OO 
1.01 5976E+OI 
1.032004E+0 I 
1.035673E+0 I 
1.0418948+0 I 
I.057444EIOI 

1.1032128+01 
1.1793348+0 I 
1.2607088+0 I 
1.347697E+O I 
1.440688E+0 I 
1.540095E+0 1 
1.646362E+0 1 
1.759961E+OI 
1.881398E+0! 
2.011215E+01 
2. 149988E+0 ! 
2.298338E+0 1 
24'inc}21P+OJ 

2.626450E+0 1 
2.807676E+0 1 
3.00 1 405E+0I 
3.208502E+0 1 
3.429889E+0 1 
3.666551 E+O I 
3.919543E+0 1 
4. 189992E+0 I 
4,479101E+01 
4. 788159E+0 1 
5.1 18542E+0 I 
547172IE+OI 
5.849270E+0 1 
6.252870E+0 1 
6.684318E+0 I 
7.145536E+0 1 
7.638578E+0 I 
1;. 1 OJtJ4IJI::.+U 1 

S. 729069E+0 1 
J.33L174E+Ol 
'1.975239E+Ol 
i ()6f)~53E+O] 

1.139931 E+02 
1.218587E+02 
1."02669E+02 
1.392553E+02 
: ,48S64DE+02 
! .591 356E+02 

/1 
efatom 

3. 13044E+O 1 
3.13166E+Ol 

3.1 2769E+OI 
3.12118E+OI 
3.1 1 330E+Ol 
3.10461 E+O 1 
3.09547E+Ol 
3.086 1 4E+01 
3.07678E+O 1 
3.0669OE+01 
3.05651E+OI 
3.04544E+01 
3.03344E+01 
3.02036E+0 1 
3.00569E+0 I 
2.98851 E+O 1 
2.96694E+0 1 
2.93678E+O I 
2.88162E+0 I 
2.76480E+0 1 
2.6 1 338E+0 1 
2.45278E+0 1 
2.62749E+01 
2.78546E-tOI 

2.91935E+0 1 
3.00256E+Ol 
3.04757E+01 
3.07777E+01 
3.09902E+01 
3.1 1350E+Ol 
3. 1 2343E+0 I 
3.13007E+0 1 
3. 1 3433E+0\ 
3. 1 3689E+0 I 
3.14186E+OI 
3. 1 4203E+OI 
1.1.i 14l<P+OI 

3.14053E+01 
3.13918E+01 
3.13739E+Ol 
3.13537E+Ol 
3.13325E+OI 
3.I3IIIE+01 
3 .12898E+O 1 
3. 1 2693E+Ol 
3. 1 2498E+OI 
3.12310E+01 
3.12126E+OI 
3.11950E+OI 
3.1 1 784E+0 1 
3.11628E+0 1 
3.1 1 484E+OI 
3.11350E+01 
3.11228E+OI 
j.llll1l::.+Ul 

3.11012E+01 
3.10915E+OI 
3.10826E+OI 
:~.l 0745E+0 1 

3.1067IE+Ol 
3.1 0604E+0 I 
3.105'+3E+01 
.11 0488E+0 I 
3.1 0438E+O 1 

3.1 OJ9~E+O 1 

h 
e/atom 

4.5040E+00 
4.0282E+OO 

3.5844E+00 
3. 1923E+00 
2.8457E+00 
2.539OE+00 
2.2675E+00 
2.0270E+00 
1.8105E+00 
1.6105E+00 
1.4337E+00 
1.2717E+00 
I. 1 290E+00 
1.0033E+00 
8.9248E-OI 
7.9466E-OI 
7.0823E-Ol 
6.2937E-Ol 
5.5215E-Ol 
4.9982E-Ol 
4.8485E-Ol 
4.8152E-OI 
3.8431E+00 
3.7266E+OO 

3.4259E+00 
3.0603E+00 
2.7550E+00 
2.4874E+00 
2.2265E+00 
1.9894E+00 
1.7746E+OO 
1.581IE+00 
1.4080E+00 
1.2538E+00 
1.1 1 43E+00 
9.8861E-01 
R 7706E-0I 

7.7807E-OI 
6.8692E-OI 
6.0523E-OI 
5.3330E-OI 
4.6995E-Ol 
4.1415E-01 
3.6500E-01 
3.2170E-01 
2.8355E-Ol 
2.4851 E-Ol 
2.177SE-01 
1.9081E-Ol 
1.672IE-01 
1.4653E-Ol 
1.2842E-01 
1.1255E-01 
9.8642E-02 
~.b.354E-02 

7.5397E-02 
6.5833E-02 
5.7485E-02 
S.OI97E-O] 

4.3834E-02 
3.8280E-02 
3.3430E-02 
2.9196E-02 
2.5499E-02 
2.227IE-O~ 

9.3587E+02 
7.8299E+02 

6.5 I 75E+02 
5.4299E+02 
4.5279E+02 
3.7792E+02 
3.1572E+02 
2.6401E+02 
2.2060E+02 
1.8356E+02 
1.5286E+02 
1.2683E+02 
1.0534E+02 
8.7567E+01 
7.2866E+Ol 
6.0692E+01 
5.0600E+01 
4. 2063 E+O1 
3.4520E+01 
2.9693E+01 
2.8356E+01 
2.8062E+01 
2.2263E+02 
2.1271E+02 

1.8743E+02 
1.5662E+02 
1.3189E+02 
1.1 140E+02 
9.3277E+01 
7.7963E+01 
6.5056E+01 
5.4223E+Ol 
4.5170E+OI 
3.7627E+Ol 
3.1282E+01 
2.5962E+OI 
2.1546E+Ol 

1.7880E+01 
1.4767E+01 
1.2171E+01 
1.0032E+01 
8.2698E+00 
6.8 1 74E+00 
5.6205E+00 
4.6340E+00 
3.8208E+00 
3.13268+00 
2.5677E+OO 
2.10488+00 
1.7254E+00 
1.4\44E+OO 
I. 1 596E+OO 
9.5066E-Ol 
7.7942E-01 
b.j~2~c-Ol 

5.2132E-01 
4.258IE-01 
3.4782E-0: 
:2'\i.t12E-OI 

2.3209E-Ol 
1.8960E-OI 
1.5489E-OI 
1.2654E-OI 
1.0338E-OI 
~.-W67E-02 

O'(coh+inc) 
cm2/g 

4.2711E+00 
4. 1 475E+OO 

4.0170E+00 
3.8806E+OO 
3.7394E+OO 
3.5944E+00 
3.4466E+OO 
3.2970E+00 
3.1466E+OO 
2.9962E+00 
2.8466E+OO 
2.6986E+00 
2.5530E+00 
2.4103E+00 
2.2711E+OO 
2. 1 359E+00 
2.0050E+00 
1.8789E+00 
1.7578E+00 
1.6686E+00 
1.6419E+00 
1.6358E+00 
1.6257E+00 
1.600913+00 

1.5313E+00 
1.4263E+00 
1.3268E+00 
1.2328E+00 
I. 1 442E+00 
1.061IE+00 
9.8330E-OI 
9.1063E-OI 
8.4295E-OI 
7.8008E-01 
7.218IE-01 
6.6794E-OI 
6.1&25E-OI 

5.725IE-01 
5.3049E-OI 
4.9197E-01 
4.567IE-01 
4.2450E-OI 
3.9512E-OI 
3.6836E-Ol 
3.4400E-01 
3.2187E-0l 
3.0177E-01 
2.8353E-Ol 
2.6698E-01 
2.5196E-01 
2.3834E-01 
2.2597E-01 
2.1473E-01 
2.0451 E-OI 
1.9519E-OI 
1.8669E-OI 
\.7890E-01 
1.71 76E-0 1 
1.65l8E-01 

l.S910E-01 
1.53'+7E-01 
14822E-OI 
1.'+33IE-01 
1.3870E-OI 
1 .. \-I35E-OI 

O.OOOE+OO 
0.00013+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O. OOOE+ 00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
1.951E+02 
1. 8<JJ 13 ... 02 

1.641E+02 
1.374E+02 
t.l61 E+02 
9.837E+01 
8.253E+01 
6.908E+Ol 
5.772E+01 
4.8ISE+OI 
4.014E+OI 
3.346E+01 
2.783E+OI 
2.310E+01 
1.917E+Ol 

1.591E+OI 
1.3 I 4E+OI 
1.085E+01 
8.950E+00 
7.384E+00 
6.093E+00 
5.028E+OO 
4. 1 48E+00 
3.423E+00 
2.8068+00 
2.3OOE+00 
1.885E+00 
1.545E+OO 
1.267E+00 
1.038E+00 
8.509E-01 
6.975E-OI 
5.709E-Ol 
4.659E-01 
3.802E-OI 
3.J03E-OI 
2.S32E-OI 

2.067E-OI 
1.687E-01 
1.377E-Ol 
1.123E-01 
9.168E-02 
7.482E-02 

nm 

4.268E-Ol 
3.99313 01 

3.735E-01 
3.494E-OI 
3.269E-Ol 
3.058E-01 
2.86OE-OI 
2.676E-01 
2.503E-Ol 
2.341E-OI 
2.190E-Ol 
2.049E-Ol 
1.917E-OI 
1.793E-Ol 
1.677E-Ol 
1.569E-OI 
1.468E-01 
1.373E-OI 
1.284E-OI 
1.220E-01 
1.201E-0I 
1.197E-01 
1.190E-OI 
I. 172E":'OI 

1.124E-01 
1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.0-'\6E-02 

4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2,422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.1 63E-02 

1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
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254 C.T.CHANTLER 

TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = ~1000 keY - Continued. 

E II h J.L a(coh+inc) J.LK A 
keY elatom elatom cm2/g cm2/g cm2/g nm 

1.701 I 59E+02 3.10352E+OI 1.9452E-02 6.9014E-02 1.3022E-OI 6.I06E-02 7.288E-03 
1.818539E+02 3.10315E+OI 1.699OE-02 5.6390E-02 1.2630E-OI 4.983E-02 6.818E-03 
1.9440 18E+02 3.10282E+OI 1.484IE-02 4.6077E-02 1.2255E-OI 4.067E-02 6.378E-03 
2.078 I 56E+02 3.1 0252E+o 1 1.2964E-02 3.7651E-02 1.1895E-01 3.319E-02 5.966E-03 
2.221548E+02 3.1 0225E+O I 1.1324E-02 3.0767E-02 1.1548E-01 2.709E-02 5.58IE-03 
2.374835E+02 3.10201E+OI 9.8927E-03 2.5 I 42E-02 1.1213E-01 2.211E-02 5.22IE-03 
2.538699E~ 3.10180E+OI 8.6422E-03 2.0546E-02 1.0888E-01 1.804E-02 4.884E-03 
2.7 I 3869E+02 3.10161E+OI 7.550IE-03 1.679IE-02 1.0573E-01 1.472E-02 4.569E-03 
2.901 I 26E+02 3.10143E+OI 6.596IE-03 1.3723E-02 1.0265E-OI 1.202E-02 4.274E-03 
3.101304E+02 3.10128E+01 5.7629E-03 1.1215E-02 9.9647E-02 9.806E-03 3.998E-03 
3.3 I 5294E+02 3.10114E+OI 5.0350E-03 9.1665E-03 9.6711E-02 8.002E-03 3.74OE-03 
3.544049E'1"02 3.1010113'1"01 4.:J99JE 0:3 7.492113 0:3 9.:3836E 02 6.531E 03 3.498E-03 

3.788588E+02 3.10090E+OI 3.8439E-03 6.1237E-03 9.1019E-02 5.330E-03 3.273E-03 
4.05000 I E+o2 3. 1 0080E+O I 3.3587E-03 5.0054E-03 8.8255E-02 4.350E-03 3.06IE-03 
4.329451 E+02 3. I 0072E+O 1 2.9349E-03 4.0914E-03 8.5542E-02 3.550E-03 2.864E-03 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 257 

Ge Z= 32 

,'tornic weight - 7.259000E+OI g1mol. nominal density p (g1cm3
) - 5.3070E+OO 

jl,{bamslatom) - f.L(cm2/g) X 1.20539E+02. E(eV) f.L(cm2/g) - h(elatom) X 5.79699E+05 

Q edges. Edge energies (keV): 

K 
\1 

l.l1031 E+OO 
1.80000E-00 

'., ''I 2.87000E-02 

L 
M II 

1.41 430E+00 L 
1.27900E-00 M 

II 
III 

Relativistic correctt~estimate lreJ (H82.3/5CL) - -1.7723E-01. -l.1l60E-OI e/atom 
~udear Thomson correction 1m: - -7.7386E-03 elatom 

E 

keY 

1.069000E-02 
1.l4276IE":'02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E -02 
1.595:306C 02 

1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.812600E-02 

2.855650E-02 
2.867130E-02 
2.884350E-02 
2.908327E-02 
2.927400E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.63967IE-02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.91241IE-02 
8.458368E-02 
9.041995E-02 
9,665893E-02 
1 ,033284E -01 
1.I04581E-01 
1.180797E-01 
1.183840E-01 
1.20 1960E - 0 I 
1.206792E-01 
1.214040E-OI 
1.232160E-01 
1.253420E-01 
1.262272E -0 I 
1.272605E-OI 
1.27772IE-OI 
1.285395E -0 1 

I, 
elatom 

4.82331 E+OO 
4.79856E+OO 
4.76990E+OO 
4.73664E+00 
4.69793E+OO 
4.65272E+OO 
4.59971 C-t-OO 

4.53719E+OO 
4. 46296E+OO 
4.37397E+OO 
4.26589E+OO 
4.13200E+OO 
3.96079E+OO 
3.72818E+OO 
3.35842E+OO 
2.99:548E+OO 

2.560 16E+OO 
2.10442E+OO 
2.50915E+00 
2.73980E+00 
2.82322E+00 
2.99292E+00 
2.92695E+00 
2.78960E+00 
2.6 I 993E+00 
2.43542E+00 
2.24947E+OO 
2.07531 E+OO 
1.92706E+00 
1.81991E+00 
1.76967E+00 
1.79203E+00 
1.90 I 58E+00 
2.1 1068E+00 
2.42839E+00 
2.85949E+00 
3.40364E+00 
4.06865E+00 
4.8 1 459E+00 
5.63462E+00 
6.49340E+00 
7.27992E+00 
7.30144E+00 
7.33901E+00 
7. i 9222E+00 
7.4683IE+00 
7.83726E+00 
8.13535E+00 
8.23834E+00 
8.32672E+00 
8.30406E+00 
8.49560E+00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
o.OOOOC;-oo 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOO~+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
U.OOOOE+UO 
O.ooooE+OO 
O.ooooE+OO 
8.6030E-OI 
8.7594E-OI 
8.8848E-01 
1.0 1 28E+00 
I. 1 767E+00 
1.3852E+00 
1.645IE+00 
1.9627E+00 
2.3438E+00 
2.7932E+00 
3.3138E+00 
3.9058E+00 
4.5662E+00 
5.2882E+00 
6.0612E+00 
6.8707E+00 
7.6989E+00 
8.5256E+00 
9.3292E+00 
1.0088E+0l 
1.0780E+OI 
1.1388E+OI 
I. I 896E+OI 
1.2289E+OI 
1.2301E+01 
1.2370E+OI 
1.2387E+OI 
1.2806E+OI 
1.2880E+OI 
1.2956E+OI 
1.2985E+OI 
1.3017E+OI 
1.3032E+OI 
I.3234E+Ol 

O.ooooE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.ooooE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
o.OOOOC;-oo 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.ooooE+OO 
U.UUUOE+UU 

O.OOOOE+OO 
O.ooooE+OO 
1.7290E+04 
1.7459E+04 
1.7594E+04 
1.8885E+04 
2.0524E+04 
2.2602E+04 
2.5110E+04 
2.8023E+04 
3. 1 304E+04 
3.4899E+04 
3.8731£+04 
4.2704E+04 
4.6702E+04 
5.0596E+04 
5.4248E+04 
5.7524E+04 
6.0297E+04 
6.2462E+04 
6.3938E+04 
6.4674E+04 
6.4653E+04 
6.3890E+04 
6.2430E+04 
6.0330E+04 
6.0236E+04 
5,9660E+04 
5.9502E+04 
6.1 1 49E+04 
6.0595E+04 
5.9922E+04 
5.9635E+04 
5.9297E+04 
5.91 28E+04 

5.9686E+04 

1.24780E+OO 
1.20800E-00 

"(coh+inc) 
cm2/g 

I. 105 IE-04 
1.5183E-04 
2.0744E-04 
2.8 I 86E-04 
3.8087E-04 
5.1187E-04 
6.8420C 04 

9.0963E-04 
1.2029E-03 
1.5823E-03 
2.0703E-03 
2.6947£-03 
3.4891E-03 
4.4944E-03 
5.7597E-03 
6.5U5IE-03 

6.8742E-03 
6.9748E-03 
7.1 274E-03 
7.3435E-03 
7.5183E-03 
9.3153E-03 
1.1757E-02 
IA765E-02 
1.8451E-02 
2.2942E-02 
2.8388E-02 
3.4955E-02 
4.2834E-02 
5.2237E-02 
6.3401E-02 
7.6588E-02 
9.2084E-02 
1.1020E-OI 
1.3127E-01 
1.5565E-OI 
1.8372E-01 
2.1587E-OI 
2.5252E-OI 
2.9407E-OI 
3.4094E-01 
3.9355E-01 
3.9570E-OI 
4.0858E-OI 
4.1203E-Ol 
4.ITBF-O\ 

4.303IE-Ol 
4.4581 E-OI 
4.523IE-OI 
4.5993E-01 
4.637IE-OI 
4.6941E-Ol 

L 
M 

III 
IV 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC-t-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o (){)()F+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.2 I 670E+OO 
2.87000E-02 

nm 

1.160E+02 
1.085E+02 
1.015E+02 
9.494E+01 
8.88IE+01 
8.308E+Ol 
7.77213;-()! 

7.270E+01 
6.801E+OI 
6.362E+01 
5.95IE+OI 
5.567£+01 
5.208E+OI 
4.872E+OI 
4.557E+OI 
4.408E+OI 
4.342E+01 
4.324E+01 
4.299E+OI 
4.263E+OI 
4.235E+01 
3.988E+OI 
3.73IE+Ol 
3.490E+OI 
3.264E+01 
3.054E+01 
2.857E+01 
2.672E+OI 
2.500E+Ol 
2.338E+OI 
2.187E+01 
2.046E+01 
1.914E+01 
1.791E+Ol 
1.675E+OI 
1.567E+OI 
1.466E+OI 
1.371E+OI 
1.283E+Ol 
1.200E+01 
1.122E+OI 
1.050E+OI 
1.047E+01 
1.032E+01 
1.027E+Ol 
\.02IF+Ol 

1.006E+OI 
9.892E+00 
9.822E+00 
9.743E+00 
9.704E+00 
9.646E+00 
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TABLE I: Form factors, attenuation and scattering cross-sections, Z - 1-92. from E = 0.001.,....().01O keY to E = 400-1000 keY - Continued. 

E 
keY 

1.304580E-OI 
1.349368E-OI 
1.442475E-OI 
1.542005E-OI 
1.648404E-OI 
1.7621 44E-OI 
'1'.7~-01 
1.791000E~1 
1.798200E-Ol 
1.809000E-OI 
1.836000E-OI 
1.883732E-OI 
2.013709E-Ol 

2.152655E-Ol 
2.301188E-Ol, 
2.459970E-Ol 
2.629708E-OI 

2.811158E-01 
3.005128E-01 
3.212482E-01 
3.434143E-OI 
3.671099E-01 
3.924405E - 01 
4.195189E-OI 
4.484657E-01 
4.794098E-01 
5.12489IE-OI 
5.478508E-OI 
5.856525E-OI 
6.260625E -0 I 
6.692609E-OI 
7.154399E-OI 
7.648052E-OI 
8.175768E-0 I 
8.739896E-01 
9.342948E-01 
9.987612E-OI 
1.067676E+00 
1.141345E+00 
1.192366E+00 
1.2I0616E+00 
1.2 1 5483E+00 
1 n()()Q~F+()() 

1.222844E+00 
1.241561E+00 

. 1.246552E+00 
1,254039E+00 
1.272756E+00 
1.304285E+00 
1,3860 14E+00 
1,394281 E+oo 
1,407228E-;-OO 

1.412886E+00 
1.421371 E+oo 
1.442586E+00 
1.490486E+00 
1.593~29E+00 

1.703269E+00 
1.820795E+00 
1,946430E+00 
2.080733E+00 
2.224304E+00 
2,377781 E+oo 
2,541 848E+00 
2,7 1 7235E+00 

II 
etatom 

8. 82407E+00 
9.44533E+00 
1.05868E+01 
1.16674E+0 1 
1.26665E+0 1 
1.34585E+0 1 
1.34654E+0 1 
1.34468E+O 1 
1.32225E+O 1 
1.35903E+O I 
1.40475E+OI 
1.45635E+O I 
1.:56:526E+O I 

1.66120E+O I 
1.74848E+O I 
1.82815E+O I 
1.90067E-I-Ol 

1.96640E+OI 
2.02567E+0 I 
2.07880E+0 I 
2.12611E+OI 
2. I 6795E+0 1 
2.20431 E+O 1 
2.23602E+O 1 
2.2631 OE+O 1 
2.28586E+0 1 
2.30456E+01 
2.3 1 952E+0 1 
2.32789E+O 1 
2.329IOE+01 
2.32338E+OI 
2.31 045E+0 I 
2.28946E+0 1 
2.25869E+01 
2.21496E+0 1 
2.15225E+0 I 
2.05792E+01 
1.90595E+0 1 
1.56129E+0 1 
8.11885E+00 

- 3 .86651 E+oo 
- 2.08094E+0 I 
- 'I. 1 59~4E+()() 

2.85035E+00 
1.47120E+01 
7.98782E+00 
2.09940E+0 1 
2.95143E+01 
2. 90267E+0 1 
2.44972E+0 1 
2.41 206E+0 1 

2.3280.5E-;-O I 

2.22441 E+O 1 
2.30612E+0 1 
2.36767E+0 1 
2.40906E+0 1 
2.54700E+01 
2,74900E+01 
2.92523E+0 1 
3.05657E+0 1 
3.13709E+0 1 
3.17829E+0 1 
3. 1 9568E+0 1 
3.217lDE+0 1 
3.22297E+01 

fz 
e/atom 

1.3292E+OI 
1.3403E+OI 
1.3533E+OI 
1.3550E+OI 
1.3463E+OI 
1.3283E+OI 
1.3280E+OI 
1.3227E+OI 
1.3213E+OI 
1.3744E+OI 
1.3693E+OI 
1.3597E+OI 
l.3.3U6E+Ul 

1. 2957E+01 
1.2561E+Ol 
1.2127E+OI 
1.1665E+Ol 

1.I 182E+OI 
1.0687E+Ol 
1.0186E+01 
9.6827E+00 
9. 1 826E+00 
8.6892E+00 
8.2053E+00 
7.7335E+00 
7.2755E+00 
6.8320E+00 
6.3846E+00 
5.9027E+00 
5.4478E+00 
5.0209E+00 
4.6224E+00 
4.2519E+00 
3.9088E+00 
3.5923E+00 
3.3015E+00 
3.0350E+00 
2.7270E+OO 
2.4534E+00 
2.29 1 3E+OO 
2.2379E+00 
2.2240E+OO 
~.772"iE+Ol 

3.5368E+01 
2.3036E+01 
2.0622E+01 
3.3772E+01 
2.2269E+Ol 
1.3776E+01 
9.5723E+00 
9.522IE+00 
9.4782E-;-OO 

9.4709E+00 
1.1331E+Ol 
1.1374E+Ol 
I. 1669E+Ol 
1.2579E+Ol 
1.2458E+01 
I. 1 673E+0 1 
1.0483E+Ol 
9. 1 973E+00 
8.0290E+00 
7.0563E+00 
6.3009E+00 
5.6680E+00 
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5.9065E+04 
5.7580E+04 
5.4388E+04 
5.0940E+04 
4.7345E+04 
4.3699E+04 
4.364 1 E+04 
4.28 1 3E+04 
4.2594E+04 
4.404IE+04 
4.3234E+04 
4. 1 845E+04 
.:USJU.5h+U4 

3.4893E+04 
3. 1 642E+04 
2.8577E+04 
1.S714E+04 
2.3060E+04 
2.0616E+04 
1.8380E+04 
1.6345E+04 
1.4500E+04 
1.2835E+04 
I. I 338E+04 
9.9965E+03 
8.7975E+03 
7.7280E+03 
6.7557E+03 
5.8427E+03 
5.0444E+03 
4.3490E+03 
3.7454E+03 
3.2228E+03 
2.7715E+03 
2.3827E+03 
2.0485E+03 
1.7616E+03 
1.4806E+03 
1.246IE+03 
1.II40E+03 
1.0716E+03 
1.0607E+03 
L7924E+04 

1.6766E+04 
1.0756E+04 
9.5899E+03 
1.5611E+04 
1.0143E+04 
6. 1 229E+03 
4.oo36E+03 
3.9590E+03 
3.904.5E-;-03 

3.8858E+03 
4.6214E+03 
4.5707E+03 
4.5384E+03 
4.5768E+03 
4.2400E+03 
3.71 64E+03 
3,1221E+03 
2.5624E+03 
2.0925E+03 
1.7203E+03 
1.4370E+03 
1,2092E+03 

cr(coh+inc) 
cm2tg 

4.8372E-OI 
5.1759E-Ol 
5.8977E-Ol 
6.6916E-OI 
7.5604E-OI 
8.5063E-OI 
8.5219E-OI 
8.7485E-01 
8.8090E-OI 
8.8999E-Ol 
9.1274E-OI 
9.53IOE-Ol 
1.U635h+UO 
1.1819E+OO 
1.3082E+00 
1.4421E+OO 
1.SSJSE+OO 
1.7318E+00 
1.8867E+00 
2.0475E+00 
2.2135E+00 
2.3838E+00 
2.5576E+00 
2.7339E+00 
2.9115E+00 
3.0892E+00 
3.2660E+OO 
3. 4405E+00 
3.6114E+OO 
3.7774E+00 
3.9374E+OO 
4.0899E+00 
4.2338E+00 
4.3680E+00 
4.4913£+00 
4.6029E+00 
4.7017E+00 
4.787IE+00 
4.8585E+00 
4.8974E+00 
4.9094E+00 
4.9125E+00 
49153E+OO 

4.9 1 69E+00 
4.9277E+00 
4.9304E+00 
4.9343E+00 
4.9436E+00 
4.9572E+00 
4.982IE+00 
4.9839E+00 
4.9864E+OO 

4.9874E+00 
4.9888E+00 
4.9917E+00 
4.9955E+00 
4.9919E+00 
4.9734E+00 
4.9404E+00 
4.8933E+00 
4.8327E+OO 
4.7594E+OO 
4.6740E+00 
4.5775E+00 
4.4707E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOEIOO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE .. OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-;-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

9.504E+00 
9. I 88E+OO 
8.595E+OO 
8.040E+00 
7.52IE+00 
7.036E+oo 
7.029E+OO 
6.923E+OO 
6.895E+OO 
6.854E+00 
6.753E+OO 
6.582E+OO 
6. 1 57E+00 
5.760E+00 
5.388E+OO 
5.040E+00 
4.71SEtOO 

4.410E+00 
4. I 26E+00 
3.859E+00 
3.610E+00 
3.377E+00 
3. I 59E+OO 
2.955E+00 
2.765E+00 
2.586E+OO 
2.419E+00 
2.263E+00 
2.117E+00 
1.980E+OO 
1.853E+00 
1.733E+00 
1.62IE+00 
1.5 1 6E+00 
1.419E+00 
1.327E+00 
1.241E+00 
1.16IE+00 
1.086E+00 
1.040E+00 
1.024E+00 
1.020E+00 
1.016E+OO 

1.014E+00 
9.986E-01 
9.946E-01 
9.887E-01 
9.74IE-01 
9.506E-01 
8.945E-01 
8.892E-01 
8.81IE-OI 

8,775E-01 
8.723E-Ol 
8.595E-Ol 
8.318E-Ol 
7.78IE-01 
7.279E-01 
6.809E-01 
6.370E-01 
5.959E-01 
5.574E-0~ 

5.214E-01 
4.878E-Ol 
4.563E-01 
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·"su:. I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = O.OOI~.OlO keY to E =4Q()-1000 keY - Continued. 

£ 
keY 

3.105150E+OO 
3.3 1 9406E+OO 
3.548445E+OO 
3.i93288E+W 
4.055024E~ 
4.334821E+OO 
4.633924E+OO 
4.953664E+OO 
5.295467E+OO 
5.660855E+00 
6.051453E+OO 
6.469004E+OO 
6.9 1 5365E+OO 
7.392525E+OO 
7.902609E+00 
8.447890E+OO 
9.030794E+OO 
9.6:D919B-t"OO 

1.032004E+O I 
l.088104E+Ol 
I. 1032 I 2E+0 1 
1.I04758E+01 
1.1 09200E+O 1 
J.115862E+0 1 
1.132516E+01 
1.179334E+OI 
1.260708E+0 1 
1.347697E+O I 
1.440688E+O 1 
1.540095E+0 1 
1.646362E+0 1 
1.759961E+01 
1.881 398E+0 1 
2.011215E+01 
2. 1 49988E+0 \ 
2.298338E+Ol 
2.456923E+0 1 
2.626450E+0 I 
2.807676E+Ol 
3.00 140'sB't'O I 

3.208502E+0 1 
3.429889E+Ol 
3.666551 E+01 
3.919543E+0 1 
4. 1 89992E+0 1 
4.47910 1 E+O I 
4.788159E+01 
5.118542E+0 I 
5.47172IE+01 
5.849 270E+0 1 
6.252870E+0 I 
6.684318E+0 1 
7.145536E+Ol 

7 .638578E+0 1 
8. 165640E+01 
8.729069E+01 
9.331374E+OI 
9.975239E+01 
1.066353E+02 
1.139931 E+02 
1.218587E+0'2 
1.302669E+02 
1.392553E+02 
1 A88640E+02 

e/atom 

3.23542E+OI 
3.23348E+Ol 
3.22862E+Ol 
3.22190E+0 1 
3.2 1 399E+ol 
3.20534E+0 I 
3.19625E+01 
3. 1 8695E+O 1 
3.1 7763E+Ol 
3. I 6800E+Ol 
3 . I 5777E+0 I 
3.14698E+01 
3.13523E+Ol 
3.1 2238E+OI 
3.10798E+01 
3.09116E+01 
3.070 I 4E+OI 
3.03972B-t-Ol 

2.98588E+O 1 
2.8674OE+0 I 
2.75223E+01 
2.72677E+OI 
2.55686E+01 
2.73085E+Ol 
2.88815E+O 1 
3.01773E+OI 
3.102IOE+Ol 
3. I 4728E+0 I 
3. I 7750E+0 I 
3. I 9885E+0 1 
3.21337E+01 
3.2233IE+01 
3.22995E+Ol 
3.23420E+0 1 
3.23676E+0 1 
3.24172E+01 
3.24194E+01 
3.24148E+Ol 
3.24060E+01 
3.239 I OE't-OI 

3.23726E+01 
3.23523E+Ol 
3.23310E+OI 
3.23095E+01 
3.22884E+Ol 
3.22679E+0 1 
3.22485E+0 1 
3.22299E+0 1 
3.22116E+01 
3 .2 1 942E+0 1 
3.21777E+OI 
3.21623E+Ol 
3.2147,)EtOl 

3.21347E+Ol 
3.21226E+Ol 
3.21112E+Ol 
3.21oo7E+01 
3.20911E+01 
3.2082~E+0 ! 
3.20741 E+O[ 
3.20668E+0 1 
3.20601 E+Ol 
3.2054OE+0 \ 
3.20485E+OI 

elatom 

4.5607E+00 
4.0582E+00 
3.6131E+00 
3.2194E+00 
2.87IlE+00 
2.5629E+00 
2. 2899E+00 
2.0479E+00 
1.8327E+00 
1.6321E+00 
1.4543E+00 
l.2918E+00 
1.1474E+00 
l.0201 E+OO 
9.0777E-Ol 
8.0862E-01 
7.1829E-01 
6.301.5B-Ol 

5.5335E-01 
4.9947E-Ol 
4.8636E-01 
4.8505E-Ol 
4.8132E-01 
3.8275E+00 
3.7099E+00 
3.4186E+00 
3.0517E+00 
2.7472E+00 
2.4811E+00 
2.22 1 5E+00 
1.9850E+00 
1.7706E+OO 
1.5776E+00 
1.4050E+00 
1.2513E+00 
1.1 1 27E+00 
9.877IE-01 
8.7684E-01 
7.7457E-01 
6.83208-01 

6.0227E-01 
5.3094E-Ol 
4.6809E-01 
4.127IE-OI 
3.6390E-OI 
3.2088E-0 1 
2.8296E-01 
2.4813E-01 
2.1750E-OI 
1.9066E-OI 
1.6714E-Ol 
1.4652E-Ol 
1.2846E 01 

1.1262E-Ol 
9.8633E-02 
8.6170E-02 
7.5285E-02 
6.5777E-02 
5.7'+72E-02 
5.0218E-02 
4.388IE-02 
3.8345E-02 
3.3509E-02 
2.9283E-02 

8.5144E+02 
7.0872E+02 
5.9027E+02 
4.9 1 99E+02 
4.1045E+02 
3.4274E+02 
2.8646E+02 
2.3966E+02 
2.0063E+02 
1.67 1 3E+02 
1.393IE+02 
I. 1 576E+02 
9.6 1 80E+0 1 
7.9991E+Ol 
6.6590E+01 
5.5488E+01 
4.6108E+OI 
3.7839B't'01 

3.1083E+Ol 
2.661OE+Ol 
2.5557E+01 
2.5452E+01 
2.5155E+OI 
1.9884E+02 
1.8990E+02 
1.6804E+02 
1.4032E+02 
1.I817E+02 
9.9832E+OI 
8.3619E+OI 
6.9892E+Ol 
5.832IE+01 
4.8611E+01 
4.0497E+01 
3.3739E+OI 
2.8064E+01 
2.3305E+01 
1.9353E+01 
1.5993E+OI 
1.319jE-t"OI 

1.0882E+01 
8.9736E+00 
7.4007E+00 
6.1039E+00 
5.0346E+00 
4. 1 529E+00 
3.4258E+00 
2.8102E+00 
2.3043E+00 
1.8896E+00 
1.5495E+00 
1.2707E+00 
1.042IC+OO 

8.5469E-01 
7.oo22E-Ol 
5.7226E-01 
4.6770E-01 
3.8226E-01 
3.1244E-01 
2.5538E-Ol 
2.0875E-01 
1.706-1E-Ol 
i .39-19E-0 I 
1.1403E-O! 

4.2307E+OO 
4.0994E+OO 
3.962 1 E+OO 
3.8 1 98E+OO 
3.6735l::HUO 
3.5242E+00 
3.3731E+OO 
3.2209E+OO 
3.0686E+OO 
2.9170E+OO 
2.7669E+OO 
2.6 1 90E+OO 
2.4740E+OO 
2.3324E+OO 
2. 1947E+00 
2.0614E+00 
1.9327E+00 
1.8090E't-OO 

1.6906E+OO 
1.6004E+OO 
1.5775E+00 
1.5752E+00 
1.5686E+00 
1.5587E+00 
1.5346E+00 
1.4699E+OO 
1.3679E+00 
1.2715E+00 
1.1806E+00 
1.095IE+00 
1.0150E+00 
9.4016E-OI 
8.7037E-01 
8.0547E-01 
7.4527E-OI 
6.8955E-01 
6.38IOE-01 
5.9069E-OI 
5.47IOE-OI 
5.0710E-OI 

4.7046E-OI 
4.3695E-01 
4.0635E-OI 
3.7845E-OI 
3.5305E-OI 
3.2995E-OI 
3.0895E-OI 
2.8989E-OI 
2.7258E-OI 
2.5687E-01 
2.4262E-OI 
2.2968E-01 
2.17nC 01 

2.0722E-OI 
1.9748E-01 
1.8860E-01 
1,8047E-Ol 
1.7~02E-Ol 

1.6617E-01 
1.5986E-Ol 
1.5401E-01 
1.4858E-OI 
1.435IE-OI 
: .3876E-01 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.WOe+uu 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O'OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE't-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
1.741E+02 
1.662E+02 
1.470E+02 
1.230E+02 
1.039E+02 
8.804E+01 
7.388E+OI 
6. 1 84E+01 
5. 1 66E+O 1 
4.309E+Ol 
3.593E+OI 
2.995E+OI 
2.492E+01 
2.069E+OI 
1.718E+OI 
1.420E+01 
1.I72E+OI 

9.679E+00 
7.991E+00 
6.597E+OO 
5.446E+OO 
4.496E+00 
3.71IE+00 
3.064E+00 
2.513E+00 
2.06IE+00 
1.690E+00 
1.385E+00 
I. 1 36E+00 
9.314C 01 

7.637E-OI 
6.254E-OI 
5.107E-OI 
4.17IE-OI 
3.406E-OI 
2.78IE-OI 
2.27IE-OI 
1.855E-01 
1.515E-OI 
1.237E-01 
1.010E-01 

run 

3.993E-Ol 
3.735E-OI 
3.494E-01 
3.269E-01 
3.U.5Me-UI 

2.86OE-Ol 
2.676E-01 
2.503E-Ol 
2.34lE-01 
2.190E-Ol 
2.049E-OI 
1.917E-OI 
1.793E-OI 
1.677E-01 
1.569E-OI 
1.468E-OI 
1.373E-OI 
1.28413-01 

[.201E-OI 
1.139E-OI 
1.124E-OI 
1.1 22E-Ol 
1.1 18E-01 
1.11lE-01 
1.095E-Ol 
1.05lE-Ol 
9.834E-02 
9.2ooE-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.040E-02 
4.72IE-02 
4.416E-02 
4.I3IE-02 

3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.7J5C 02 

1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
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TABU; I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E II 12 IL u(coh+inc) ILK X 
keY elatom elatom cm2/g cm2/g cm2/g nm 

1.59 I 356E+02 3.20436E+Ol 2.559IE-02 9.3225E-02 1.3429E-OI 8.250E-02 7.79lE-03 
1.701 I 59E+02 3.2039 I E+O1 2.2366E-02 7.6216E-02 l.3007E-OI 6.737E-02 7.288E-03 
1.818539E+02 3.20350E+O I 1.9548E-02 6.2312E-02 1.2606E-Ol 5.502E-02 6.818E-03 
1.9440 18E+02 3.203 I 4E+O 1 1.7085E-02 5.0946E-02 1.2224E-OI 4.493E-02 6.378E-03 
2.078 I 56E+02 3.2028IE+OI 1.4933E-02 4.I655E-02 1.l858E-OI 3.669E-02 5.966E-03 

, ~.221548E+02 3.20251 E+O I 1.3053E-02 3.4060E-02 1.l507E-OI 2.996E-02 5.58IE-03 
2.~74835~2 3.20225E+OI I.l409E-02 2.7850E-02 1.l168E-0i 2.447E-02 5.22IE-03 
2.538699E+02... 3.2020 lE+O I 9.973IE-03 2.2773E-02 1.0841E-OI 1.998E-02 4.884E-03 
2.7 I 3869E+02 3.20179E+OI 8.7180E-03 1.8622E-02 1.0523E-Ol 1.632E-02 4.569E-03 
2.90 I I 26E+02 3.201 6OE+O 1 7.6211E-03 1.5228E..,..02 1.0215E-Ol 1.333E-02 4.274E-03 
3. 10 I 304E+02 3.20 1 43E+O I 6.662SE-03 1.2454E-02 9.9141E-02 1.088E-02 3.998E-03 
3.3152'}4E+02 1_2012RF.+01 '\_R24'\P'-01 LOIR,\F.-o? Qn207P'-0') RRR7P.-01 1740F.-m 

3.544049E+02 3.201l4E+Ol 5.0922E-03 8.3292E-03 9.3339E-02 7.257E-03 3.498E-03 
3.788588E+02 3.20101E+Ol 4.4520E-03 6.8121E-03 9.0532E-02 5.927E-03 3.273E-03 
4.05000 I E+02 3.20090E+Ol 3.8924E-03 5.5715E-03 8.7782E-02 4.840E-03 3.06lE-03 
4.329451 E+02 3.20080E+01 3.4033E-03 4.5569E-03 8.5086E-02 3.9S2E-03 2.864E-03 
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As Z= 33 

.l.lomic weight - 7.492160E+Ol g/mol, nominal density p (g/cm3
) - 5.7200E+OO 

,l1;ban1s1atom) - lJ.(cm2/g) X 1.244IOE+02, E(eV) lJ.(cm2/g) - h(e/atom) X 5.61658E+05 

.j ~ges. Edge energies (keV): 

K 1.18667E+OO L 1.52650E+OO L II 
\1 I 2.03500E-OO M II 1.46400E-OO M III 
\1 V' ,4.12000E-02 
Relativistic correction'8Stimate frcl (H82,3/5CL) - -1.9087E-Ol. -1.2000E-Ol e/atom 
>;uclear Thomson correction fr.T - -7.9737E-03 elatom 

£ 
keY 

1.069000E-02 
1.142761E-02 
1.221612E-02 
1.305903E-02 
1.396010E-02 
1.492335E - 02 
1.:'l9:'l306E-02 

1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3. I 09002E - 02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.037600E-02 
4.060054E-02 
4.099400E-02 
4.115880E-02 
4.140600E-02 
4.202400E-02 
4.3401 98E-02 
4.63967IE-02 
4.959809E-02 
5 .302035E - 02 
5.667876E-02 
6.058959E-02 
6.-'177028£-02 

6.923942E -02 
7.401695E-02 
7.912411E-02 
8,458368E -02 
9.041995E-02 
9.665893E-02 
I.033284E-Ol 
1.I0458IE-Ol 
1.180797E-OI 
1.262272E-Ol 
U49368E-OI 
1.3 76900E - 0 I 
l.397975E-OI 
1.403595E -0 I 
1.412025E-Ol 
1.433100E-Ol 
I. 434720E -0 1 
1.442475E-OI 
1,456680E-OI 

I, 
elatom 

5.97388E+OO 
5.95892E+OO 
5.94172E+OO 
5.92 1 93E+OO 
5.89914E+OO 
5.87286E+OO 
5.84252E+OO 
5.80742E+OO 
5.76673E+OO 
5.7 I 947E+OO 
5.6643SE+OO 
5.59995E+OO 
5.52424E+OO 
5.43479E+OO 
5.3282SE+OO 
5.200 I 9E+00 
5.04396E+OO 
4.84923E+OO 
4.59747E+00 
4.24541E+OO 
3.66212E+OO 
3.56057E+00 
3.26814E+00 
2.89512E+00 
3.18075E+00 
3.36584E+00 
3.36274E+OO 
3. 1 3444E+OO 
2.84875E+00 
2.55769E+OO 
2.28864E+OO 
2.06592E+OO 
1.91310E-t-00 

1.85256E+OO 
1.90410E+OO 
2.08345E+OO 
2.40093E+OO 
2.86035E+OO 
3.45832E+OO 
4. 18397E+OO 
5.01853E+OO 
5.93419E+OO 
6.88034E+OO 
7.77925E+OO 
7.98349E+OO 
7.99944E+OO 
7.81981 E+OO 
8.12885E+OO 
8.52 1 76E+OO 
8.54386E+OO 
8.64108E+OO 
8.7700IE+OO 

Il 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OUUUb+UU 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
6.7799E-OI 
7.265IE-01 
8.4453E-01 
1.1515E+OO 
1.5444E+OO 
2.0278E+OO 
2.6072E+OO 
3.2835E+OO 
4.052213-t-00 

4.9031E+OO 
5.8203E+OO 
6.7827E+OO 
7.7653E+OO 
8.7406E+OO 
9.680IE+OO 
1.0556E+OI 
J.1345E+OI 
1.2024E+OI 
1.2577E+Ol 
1.2994E+OI 
I.3092E+Ol 
I.3158E+Ol 
1.3174E+Ol 
1.3658E+Ol 
1.3733E+Ol 
1.3739E+Ol 
1.3765E+OI 
1.3809E+OI 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
U.OUUOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
9.1967E+03 
9.7099E+03 
1.0929E+04 
1.3940E+04 
I. 7489E+04 
2.148IE+04 
2.5836E+04 
3.0438E+04 
3 . .3 I 39E+04 

3.9773E+04 
4.4 I 66E+04 
4.8 I 46E+04 
'i 1'i()4F+04 

5.4293E+04 
5.6248E+04 
5.7381E+04 
5.7686E+04 
5.7192E+04 
5.5963E+04 
5.4086E+04 
5.3405E+04 
5.2862E+04 
S.271SE+04 
5.4328E+04 
S.J823E+04 
5.3784E+04 
5.3595E+04 
5.J245E+04 

1.35860E+OO 
1.40500E-OO 

u(coh-t-illc) 

cm2Jg 

1.2935E-04 
1.7697E-04 
2.4079E-04 
3.2586E-04 
4.3861E-04 
5.8719E-04 
7.8193E-04 
1.0357E-03 
1.3647E-03 
1.788SE-03 
2.3324E-03 
3.0256E-03 
3.9047E-03 
5.0\36E-03 
6.4047E-03 
S.I408E-03 
1.0296E-02 
1.2957E-02 
1.6225E-02 
2.0218E-02 
2.4632E-02 
2.5072E-02 
2.5854E-02 
2.6185E-02 
2.6687E-02 
2.7966E-02 
3.094IE-02 
3.8000E-02 
4.6449E-02 
5.6507E-02 
6.8422E-02 
8.2462E-02 
9.8924E-02 

1.1813E-OI 
1.4042E-0i 
1.6616E-OI 
1.95731:0-01 

2.2954E-Ol 
2.6800E-OI 
3.1153E-OI 
3.6056E-OI 
4.1550E-Ol 
4.7675E-OI 
5.447IE-OI 
5.6665E-OI 
5.8359E-Ol 
5.8813E-01 
5.9495E-OI 
6.1207E-Ol 
6.1339E-OI 
6.1972E-Ol 
6.3135E-Ol 

L 
M 

III 
IV 

O.OOOE+OO 
o ()()()P.+OO 

O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUUb+VV 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001:>+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.3231OE+OO 
4. I 2000E -02 

A 
nm 

1.160E+02 
I.085E+02 

1.0 I 5E+02 
9.494E+OI 
8.881E+Ol 
8.308E+Ol 
7.772E+OI 
7.270E+OI 
6.801E+OI 
6.362E+Ol 
5.951E+Ol 
5.567E+Ol 
5.20SE+Ol 
4.872E+Ol 
4.557E+Ol 
4.263E+Ol 
3.988E+Ol 
3.73IE+OI 
3.490E+OI 
3.264E+OI 
3.07IE+Ol 
3.054E+Ol 
3.024E+Ol 
3.012E+Ol 
2.994E+Ol 
2.950E+OI 
2.857E+OI 
2.672E+Ol 
2.500E+OI 
2.338E+Ol 
2.187E+OI 
2.046E+OI 
l.Y14t+OI 
1.791E+Ol 
1.675E+Ol 
1.567E+Ol 
1.-'1661:>101 

l.371E+Ol 
1.283E+Ol 
1.200E+Ol 
1.1 22E+O I 
I.050E+Ol 
9.822E+OO 
9. I 88E+OO 
9.005E+OO 
8.869E+OO 
8.833E+OO 
8.78IE+OO 
8.651E+OO 
8.642E+OO 
8.595E+OO 
8.511E+OO 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.462536E-01 
1.471 320E-01 
1.493280E-01 
1.542005E-01 
1.648404E-OI 
1.762 1 4:4E-O 1 
1.883731&-01 
1.994300E~01 
2.013709E-OI 
2.024825E-01 
2.032965E -0 1 
2.04'i17'iF:-0I 

2.075700E-OI 
2.152655E -01 
2.301188E-01 
2.459970E-Ol 
2.629708E-01 
2.811158E-Ol 
3.005128E-O I 
3.212482E-Ol 
3.434t43E-Ot 

3.671099E-OI 
3.924405E-Ol 
4.195189E-OI 
4.484657E-OI 
4.794098E-01 
5.12489IE-01 
5.478508E-01 
5.856525E-01 
6.260625E-OI 
6.692609E-OI 
7.154399E-01 
7.648052E-01 
8.175768E-OI 
8.739896E-OI 
9.342948E-OI 
9.987612E-01 
1.067676E+00 
1.141345E+00 
1.220098E+00 
1.296638E+00 
1.304285E+00 
1.316484E+00 
1.321777E+00 
1.329715E+00 
1.331428E+OO 
1.3495G2C+OO 

1.351807 E+OO 
1.357241 E+OO 
1.365393E+00 
1.385772E+00 
1.394281 E+oo 
1.490486E+00 
1,495970E+00 
1.518867E+00 
1.524973E+00 
1.5341 32E+OO 
1.557030E+00 
1.593329E+00 
1.703269E+OO 
1.820795E+OO 
1.946430E+OO 
2.080733E+OO 
2.224304E+OO 
2.377781 E+oo 

II 
elatom 

8.74386E+OO 
8.95813E+00 
9.32082E+OO 
9.96447E+OO 
1.12098E+OI 
1.24105E+DI 
1.35313E+DI 
1.42923E+D 1 
1.43350E+D 1 
I. 42878E+O1 
1.40489E+O I 
1.A.4540E+Ol 

1.49650E+D I 
1.5767 4E+D 1 
1.69797E+D I 
1.80578E+D1 
1.90331E+OI 
1.99130E+Dl 
2.070 16E+D I 
2. 1 4026E+0 I 
2.20202ETO 1 

2.25590E+D I 
2.30240E+D I 
2.34203E+D I 
2.37497E+D1 
2.40227E+D 1 
2.42405E+D 1 
2.44063E+0 1 
2.45228E+O 1 
2.45907E+0 1 
2.46075E+01 
2 .45717E+0 I 
2.44792E+0 1 
2.43 I 80E+OI 
2.40651 E+O I 
2.37035E+OI 
2.32 \09E+O 1 
2.23776E+O 1 
2.10087E+OI 
1.83387E+O I 
9.85805E+00 
7.26320E+00 
1.7 1 763E+OO 

-1.80834E+01 
4.65608E+OO 
7.58 I 97E+OO 
1.70997C+OI 

1.65453E+0 1 
9.87862E+OO 
2.22766E+01 
3.03 ! OOE+O 1 
3.05983E+O I 
2.62 1 4OE+0 1 
2.59632E+0 1 
2.4M21E+Ol 
2.35788E+0 1 
2,43982E+0 I 
2,49945E+O 1 
2.52529E+O 1 
2.62687E+O 1 
2.8270 I E+O 1 
3.00421 E+O 1 
3. 1 3898E+O 1 
3.22353E+O 1 
3.26833E+O 1 

h 
e/atom 

1.3827E+OI 
1.4057E+Ol 
1.4127E+01 
1.4262E+OI 
1.4463E+OI 
1.4537E+OI 
1.4477E+Ol 
1.4330E+Ol 
1.4297E+01 
1.4278E+Ol 
1.4263E+Ol 
1.4&39E+Ol 

1.4787E+Ol 
1.4637E+01 
1.4296E+01 
1.3877E+Ol 
1.3395E+Ol 
1.2864E+01 
1.2298E+01 
1.1 708E+0 1 
1.1107ETOl 

1.0502E+Ol 
9.90IOE+00 
9.3104E+OO 
8.7349E+00 
8. I 779E+00 
7.6422E+OO 
7. I 294E+OO 
6.6402E+OO 
6. I 736E+00 
5.7303E+00 
5.3113E+OO 
4.9 I 73E+OO 
4.5204E+OO 
4. 1 474E+OO 
3.8042E+00 
3.490 I E+oo 
3. 1 296E+OO 
2.8099E+OO 
2.527IE+OO 
2.2975E+OO 
2.2766E+OO 
2.2439E+OO 
2.2300E+OO 
3.4333E+Ol 
3.310SE+OI 
2.2707E+O} 

2.1696E+01 
1.9456E+01 
3.2299E+01 
2.141 .1E+0l 
1.8697E+OI 
9.6673E+OO 
9.5770E+OO 
9.3979E+OO 
9.3768E+00 
1.1247E+Ol 
Ll24IE+Oi 
1. 1 364E+OI 
1. 2220E+01 
1.2334E+Ol 
1.1629E+Ol 
1.0502E+OI 
9.2507E+00 
8.0996E+00 
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5.3I00E+D4 
5.3660E+D4 
5.3 I 34E+D4 
5.1 947E+D4 
4.9280E+D4 
4.6334E+D4 
4.3 1 65E+04 
4.0359E+D4 
3.9878E+D4 
3.9604E+D4 
3.9405E+D4 
4.0753E+04 

4.0010E+D4 
3.8189E+D4 
3.4892E+D4 
3.I684E+04 
2. 8609E+04 
2.5702E+D4 
2.2984E+D4 
2.047IE+04 
1.816-'E+04 

1.6067E+D4 
1.4170E+04 
1.2465E+04 
1.0940E+D4 
9.58IOE+D3 
8.3754E+D3 
7.3091E+D3 
6.3681E+D3 
5.5385E+D3 
4.8090E+03 
4. 1697E+03 
3.61 I lE+D3 
3.1054E+D3 
2.6652E+03 
2.2869E+03 
1.9627E+D3 
1.6463E+D3 
1.3827E+03 
1.1633E+03 
9.9518E+02 
9.8034E+02 
9.5733E+02 
9.4760E+02 
1.4502E+D4 
1.3965E+04 
9.4500E+03 

9.01 45E+03 
8.051IE+03 
1.3286E+04 
R.fi7!\fiF.+01 
7.5316E+03 
3.6429E+03 
3.5957E+03 
3.4752E+03 
3.45356+03 
4.ll78E+03 
4.05496+03 
4.oo57E+03 
4.0297E+03 
3.8045E+03 
3.3557E+03 
2.8349E+03 
2.3359E+03 
1.9 1 32E+03 

6.3616E-Ol 
6.4339E-Ol 
6.6153E-Ol 
7.0211E-01 
7.9216E-OI 
8.9007E-Ol 
9.9599E-Ol 
1.0929E+OO 
1.1100E+OO 
1.1 I 98E+OO 
1.1269E+OO 
1. 1 376E+OO 

I. 1645E+OO 
1.2321E+OO 
1.3621E+oo 
1.5OOOE+OO 
1.6453E+OO 
1.7977E+00 
1.9566E+DO 
2.l214E+00 
2.29\5E+OO 
2.4658E+OO 
2.6436E+OO 
2.8237E+00 
3.0052E+OO 
3.1 867E+00 
3.3670E+OO 
3.5450E+OO 
3.7 1 92E+OO 
3.8885E+OO 
4.0514E+OO 
4.2067E+00 
4.3532E+00 
4.4898E+00 
4.6154E+OO 
4.7289E+00 
4.8295E+00 
4.9 1 64E+00 
4.9890E+00 
5.0469E+00 
5.0864E+00 
5.0895E+OO 
S.0942E+00 
5.0962E+00 
5.0990E+00 
5.0996E+00 
5.1034E+OO 

5.1061E+00 
5.1076E+00 
5.1099E+00 
'i.1149F.+OO 
5.1168E+00 
5.l286E+00 
5. 1 288E+00 
5. I 292E+OO 
5.129IE+OO 
5. 1 290E+00 
5. 1 280E+00 
5.125IE+00 
5. 1 064E+00 
5.0729E+00 
5.025lE+00 
4.963SE+OO 
4.8890E+00 
4.802 1 E+OO 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOEIOO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O'(IOOE+UU 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+00 
O.OOOE+OO 
O.OOOE-t-OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOF.+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

~ 

nm 

8.477E+OO 
8.427E+OO 
8.303E+OO 
8.040E+OO 
7.521E+00 
7.036E+OO 
6.582E+OO 
6.2 I 7E+OO 
6. I 57E+00 
6. I 23E+OO 
6.099E+OO 
6.062E-t-OO 

5.973E+OO 
5.760E+00 
5.388E+OO 
5.040E+OO 
4.715E+00 
4.4lOE+OO 
4.1 26E+00 
3.859E+00 
J.6IUb+OU 

3.377E+OO 
3. 1 59E+00 
2.955E+OO 
2.765E+OO 
2.586E+OO 
2.419E+OO 
2.263E+OO 
2.117E+OO 
1.980E+00 
1.853E+OO 
1.733E+00 
1.621E+00 
1.516E+OO 
IAI9E+00 
1.327E+OO 
1.241E+00 
1.161E+00 
1.086E+00 
1.016E+00 
9.562E-OI 
9.506E-OI 
9.418E-Ol 
9.380E-OI 
9.324E-Ol 
9.312E-OI 
9.187E-OI 

9.172E-OI 
9.135E-01 
9.080E-Ol 
R.947F.-Ol 
8.892E-Ol 
8.318E-OI 
8.288E-OI 
8.163E-OI 
8.130E-01 
8.082E-Ol 
7.963E-Ol 
7.78IE-Ol 
7.279E-Ol 
6.809E-01 
6.370E-01 
5.959E-Ol 
5.574E-OI 
5.214E-OI 
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r~BLE I: Fonn factors. attenuation and s<:attering cross-sections. Z - 1-92. from E = O.OOI-:O~OIO keY to E = 400-1000 keY - Continued. 

E 
keY 

- 2.54 1 848E+OO 
2.7 1 7235E+OO 
2.904724E+OO 
3. 105 150E+00 
3.3l9406E+OO 
3.548'445E+OO 
3.793288E+OO ' 
4.055024E+OO 
4.334821 E+OO 
4.633924E+OO 
4.953664E+OO 

5.295467E+OO 
5.660855E+OO 
6.05 1 453E+00 
6.469004E+OO 
6.9 I 5365E+OO 
7.392525E+OO 
7.902609E+OO 
8.447890E+OO 
').0307941:-r00 

9.6539 1 9E+00 
I.032004E+O I 
1.103212E+OI 
I. 1 62937E+O 1 
1. 1 79334E+O 1 
1.180737E+o 1 
I. I 85483E+O 1 
1.1 92603E+O1 
1.21 0403E+O I 
I. 260708E+OI 
1.347697E+O I 
1.440688E+OI 
1.540095E+O I 
1.646362E+O I 
1.759961 E+O I 
1.88 I 398E+O 1 
2.011215E+OI 
2.1 49988E+O I 
2.298338E+O I 
2.456923E+OI 
2.626450E+OI 
2.807676E+O I 

3.001405E+OI 
3.208502E+O 1 
3.429889E+OI 
3J'inti"i<; 1 Eol-Ol 

3.9 I 9543E+O 1 
4.1 89992E+O I 
4.479101E+Ol 
4.788159E+0 I 
5.1 I 8542E+O I 
5.47172IE+OI 
5.849270E+O I 
6.252870E+O I 
6.684318E+O 1 
7.1 45536E+O I 
7.63857SE+OI 
8.J65640E+OI 
8.729069E+O I 
9J31374E+OI 
9.975239E+OI 
J .066353E+02 
i .139931 E+02 
1.2 1 8587E+02 
I J02669E+02 

II 
elatom 

3.28889E+01 
3.3 I 354E+O I 
3.32 1 33E+O I 
3.33467E+O I 
3.33639E+OI 
3.33387E+01 
3.32882E+01 
3.322 IOE+O I 
3.3 1 425E+o 1 
3.30567E+O 1 
3.29666E+Ol 

3.28743E+OI 
3.278 I 5E+Ol 
3.26874E+OI 
3.25870E+01 
3.24812E+O 1 
3.23657E+Ol 
3.22394E+01 
3.20983E+O I 
3.193"lE+OI 

3.172IOE+01 
3.14141E+OI 
3.08756E+01 
2.96992E+O I 
2.85 I 99E+O I 
2.830 12E+O I 
2.6612IE+OI 
2.83415E+OI 
2.99049E+Ol 
3.1 1 969E+O I 
3.20334E+01 
3 .248 1 7E+O I 
3.27814E+OI 
3.29930E+0 I 
3.3 1 366E+0 I 
3.32347E+Ol 
3.33002E+O 1 
3.3342IE+Ol 
3.33674E+OI 
3.341 62E+O 1 
3.34187E+OI 
J.34175E+OI 
3.3406IE+OI 
3.33899E+O I 
3.3371 OE+O 1 
3.33504E 101 

3.33290E+O 1 
3.3307 5E+0 I 
3.32864E+O I 
3.3266IE+OI 
3.32468E+O I 
3.32282E+O I 
3.3210IE+OI 
3.31928E+Ol 
3.3 1 765E+O I 
3.31613E+OI 
3.3147IE+OI 
3.3 I 340E+O I 
3.31218E+OI 
3.31105E+OI 
:UlOOOE+OI 
3.30904E+O I 
3.30S16E+OI 
3.30736E+OI 
3.30663E+O I 

h 
elatom 

7.l412E+00 
6.3802E+00 
5.7412E+00 
5. I 387E+OO 
4.5707E+00 
4.069IE+OO 
3.6258E+00 
3.2324E+00 
2.884 I E+OO 
2.5757E+00 
2.30251:-r00 

2.060IE+00 
1.8450E+00 
1.6463&00 
1.4676E+OO 
1.30S2E+OO 
I. I 599E+00 
I.0317E+OO 
9.1860E-OI 
1S.1573E-Ol 
7.1576E-OI 
6.2865E-OI 
5.5267E-OI 
4.9952E-OI 
4.8634E-OI 
4.8523E-OI 
4.8153E-OI 
3.8077E+00 
3.6910E+OO 
3.4005E+00 
3.0358E+OO 
2.7327E+OO 
2.4677E+OO 
2.2092E+OO 
1.9737E+OO 
1.7605E+OO 
1.5688E+OO 
1.3973E+00 
1.244BE+OO 
1.l074E+OO 
9.8363E-OI 
8.6938E-OI 
7.6708E-OI 
6.7685E-Ol 
5.9696E-OI 
5.264<5E-OI 

4.6432E-01 
4.0953E-Ol 
3.6124E-Ol 
3.IRMF.-OI 
2.811IE-OI 
2.4662E-Ol 
2.1628E-OI 
1.8968E-01 
1.6636E-Ol 
1.459IE-OI 
1.2798E-OI 
1.1213E-OI 
9.7993E-02 
8.5642E-02 
7.4852E-02 
6.5423E-02 
5.7184E-02 
4.9985E-02 
.. U694E-02 

1.5779E+03 
1.3 1 88E+03 
1.1 10 1 E+03 
9.2949E+02 
7.7338E+02 
6.4406E+02 
5.3685E+02 
4.477 I E+o2 
3.7369E+02 
3.1219E+02 
2.6106E+02 

2. I 850E+o2 
1.8306E+02 
1.5280E+02 
1?742E+02 

1.060 1 E+02 
8.8123E+01 
7.3327E+Ol 
6.1073E+01 
5.0733E+OI 
4. I 642E+O I 
3,42 I 4E+OI 
2.8137E+OI 
2,4125E+01 
2.3 1 62E+OI 
2.3082E+Ol 
2.2814E+OI 
1.7933E+02 
1.7 I 27E+02 
1.5150E+02 
1.2652E+02 
1.0654E+02 
8.9994E+OI 
7.5367E+Ol 
6.2988E+Ol 
5.2558E+OI 
4.381OE+OI 
3.6504E+OI 
3.0420E+OI 
2.5315E+OI 
2. 1035E+O I 
1.7391E+Ol 
1.4354E+Ol 
1.1849E+Ol 
9.7755E+OO 
Is'uM:>t:+OO 
6.6535E+OO 
5.4897E+OO 
4.5297E+OO 
3.7379ErOO 

3.0846E+OO 
2.53 I 5E+OO 
2.0767E+OO 
1.703SE+OO 
1.3978E+OO 
l.r469E+OO 
9.4102E-OI 
7.7126E-OI 
6.3052E-OI 
5.15+8E-OI 
4.2145E-OI 
3.4459E-Ol 
2.8175E-Ol 
2,JOJ9E-OI 
1.8S39E-OI 

cr(coh+inc) 
cm2/g 

4.7039E+OO 
4.5953E+OO 
4.4773E+OO 
4.3509E+OO 
4.2171E+OO 
4.077IE+OO 
3.9319E+OO 
3.7826E+OO 
3.6302E+OO 
3,4758E+OO 
3.3202E+00 
3.1 645E+OO 
3.0094E+OO 
2.8557E+OO 
2.7012EIOO 

2.5555E+OO 
2.4103E+OO 
2.2689E+OO 
2.1319E+OO 
1.9997E+OO 
1.8725E+OO 
1.7505E+OO 
1.6340E+OO 
1.5460E+OO 
1.523IE+OO 
I.52I 2E+OO 
I.5147E+OO 
1.5051E+OO 
1.4815E+OO 
1.4179E+OO 
1.31 83E+OO 
1.2244E+00 
1.l360E+OO 
1.0531E+OO 
9.7557E-OI 
9.0322E-Ol 
8.3589E-OI 
7.7337E-OI 
7.1546E-01 
6.6194E-OI 
6.1259E-OI 
5.6717E-OI 
5.2545E-OI 
4.872IE-OI 
4.5220E-OI 
4.2021 E-Ol 
3.9103E-OI 
3.6443E-OI 
3.4022E-Ol 
:U820E-01 

2.9820E-01 
2.8003E-Ol 
2.6353E-OI 
2.4855E-OI 
2.3495E-OI 
2.2259E-OI 
2.1134E-OI 
2.0! IIE-OI 
1.9177E-Ol 
1.8323E-Ol 
1.7542E-OI 
1.6824E-OI 
!.6162E-OI 
1.5551 E-OI 
1.4984E-O! 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-rOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
1.569E+02 
1.498E+02 
1.324E+02 
1.!08E+02 
9.354E+Ol 
7.926E+Ol 
6.649E+OI 
5.564E+OI 
4.647E+Ol 
3.876E+Ol 
3.232E+OI 
2.694E+OI 
2.242E+Ol 
1.863E+01 

l.541E+Ol 
1.273E+OI 
1.051E+Ol 
8.679E+OO 
7.168E+00 
5.920E+OO 
4.889E+OO 
4.037E+OO 
3.3.34E+VV 
2.754E+OO 
2.260E+00 
1.854E+OO 
1.52IE+OO 
1.248E+OO 
1.023E+OO 
8.396E-OI 
6.879E-0! 
5.6!9E-Ol 
4.590E-01 
3.750E-OI 
3.063E-OI 
2.503E-OI 
2.044E-0 I 
:.670E-Ol 

A
nm 

4.878E-OI 
4.563E-Ol 
4.268E-Ol 
3.993E-OI 
3.735E-OI 
3.494E-OI 
3.269E-OI 
3.058E-OI 
2.860E-OI 
2.676E-OI 
2.503E-OI 
2.341E-OI 
2.190E-01 
2.049E-Ol 
1.917E-OI 

1.793E-OI 
1.677E-Ol 
1.569E-OI 
1.4nj;(E-OI 

l.373E-OI 
1.284E-OI 
1.201E-Ol 
1.l24E-OI 
1.066E-01 
1.051E-01 
1.050E-01 
1.046E-01 
I.040E-OI 
I.024E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.7211:02 

4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
i .735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
l.329E-02 
!.243E-02 
1.163E-02 
I.088E-02 
1.017E-02 
9.5ISE-03 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.00 l-{).O I 0 ke V to E = 400-1000 ke V - Continued. 

E II h IL a(coh+inc) ILK A 
keY elatom elatom cm2/g cm2/g cm2/g nm 

1.392553E+02 3.30597E+Ol 3.8196E-02 1.5405E-01 1.4456E-OI I.364E-OI 8.903E-03 
1.488640E+02 3.30537E+OI 3.339IE-02 1.2598E-01 1.3962E-01 1.115E-01 8.329E-03 
1.59 1 356E+02 3.30482E+Ol 2.919IE-02 1.0303E-01 1.3498E-Ol 9.105E-02 7.79IE-03 
1.701 I 59E+02 3.30433E+O I 2.5521E-02 8.4260E-02 1.306IE-Ol 7.438E-02 7.288E-03 
1.8 1 8539E+02 3.30388E+Ol 2.2313E-02 6.8913E-02 1.2647E-01 6.076E-02 6.818E-03 

, ,l.944018E+02 3.30348E+01 1.9508E-02 5.6363E-02 1.2253E-OI 4.964E-02 6.378E-03 
2~078156E+02 3.303 1 2E+O 1 1.7057E-02 4.6100E-02 1.l877E-OI 4.055E-02 5.966E-03 
2.221548E~ 3.30279E+O 1 1.4915E-02 3.7707E-02 1.1517E-Ol 3.312E-02 5.58IE-03 
2.374835E+02 3.30250E+O I 1.304IE-02 3.0844E-02 1.117IE-OI 2.706E-02 5.22IE-03 
2.538699E+02 3.30223E+Ol 1.1404E-02 2.5230E-02 1.0838E-OI 2.21IE-02 4.884E-03 
2.7 1 3869E+02 3.30200E+01 9.9724E-03 2.0639E-02 l.0515E-Ol 1.806E-02 4.569E-03 
2.901 1 26E+02 3.30178E+01 8.7208E-03 1.6883E-02 l.0202E-OI 1.475E-02 4.274E-03 
3.101304E+02 3.301:)9B+01 7.6265E-03 1.3812E-02 9.8974E-02 1.205E-02 3.998E-03 
3.3 1 5294E+02 3.30 1 42E+O 1 6.6698E-03 I.l300E-02 9.6009E-02 9.845E-03 3.740E-03 
3.544049E+02 3.30127E+01 5.8332E-03 9.2445E-03 9.3118E-02 8.042E-03 3.498E-03 
3.788588E+02 3.30113E+01 5.l018E-03 7.5634E-03 9.0293E-02 6.570E-03 3.273E-03 
4.0'iOOOI E+02 3.30101E+Ol ..f . ..f622E-03 6.1882E-03 B.7530E 02 S.:l67E-0:l 3.00IE-03 
4.329451 E+02 3. 3 OO9OE+O1 3.9029E-03 5.0632E-03 8.4826E-02 4.384E-03 2.864E-03 
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Se Z=34 

Atomic weight - 7.896000E+OI g/mol, nominal density p (g/cmJ) - 4.7800E+OO 

Il-t(bamslatom) - ~(cm2/g) X 1.31116E+02, E(eV) ~(cm2/g) - !2(elatom) X 5.32932E+05 

., edges. Edge energies (keV): 

K 1.26578E+00 L 1.65390E+00 L II 
~l I 2.31500E-OO M II 1.68200E-00 M III 
\! V" ,5.67000E-02 
Relativistic correction ~mate frel (H82,3/5CL) - -2.0514E-Ol, -1.2900E-Ol e/atom 
Suclear Thomson correction flIT - -8.0314E-03 elatom 

E 
keV 

1.069000E -02 
1.1 42761E-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 

1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500 I E -02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.191993E-02 
4.060054E-02 
4.340 198E - 02 
4.63961IE-02 
4.959809E-02 
5.302035E-02 
5 .556600E - 02 
5.641650E-02 
5 .667876E - 02 
5.G98350E-02 
5.183400E-02 
6.058959E-02 
6,477028E-02 
692'N4?F-0) 

7.401695E-02 
7.912411E-02 
8,458368E -02 
9.041995E-02 
9.665893E -02 
:.o.33284E-o.l 
: .104581 E-OI 
: .18o.197E -01 
:.262212E-01 
:.349368E-o.l 
!.-W2475E-OI 
:.542005E-o.l 
i .58662o.E-OI 
.. 61o.9o.SE-OI 
:617381E-o.l 
: .627o.95E-o.l 
1.648404E-o.l 
1.651380E-OI 
1.67:<S90E-o.l 

J, 
e/atom 

7.12170E+OO 
7.1 1201E+00 
1. 1 009 I E+OO 
1.08817E+OO 
7.07355E+OO 
1.05677E+OO 
7.03750E+00 

7.01 534E+OO 
6.98983E+OO 
6.96044E+OO 
6.92655E+OO 
6.88738E+OO 
6.84205E+OO 
6.78948E+OO 
6.72835E+OO 
6.65705E+00 
6.57359E+OO 
6,47542E+OO 
6.35930E+OO 
6.22090E+OO 
6.05430E+OO 
5.85093E+OO 
5.59143E+OO 
5. 26996E+OO 
4.8 I 231E+OO 
4.28445E+OO 
3.91211E+OO 
3.4261IE+OO 
3.79296ETOO 
3.81 I 46E+OO 
3.62586E+OO 
3.1 I 653E+OO 
? fi0474F+()() 

2.15098E+OO 
1.81009E+OO 
: .63040E+OO 
1.64914E+OO 
1.88864E+OO 
2.35448E+OO 
3.o.3577E+OO 
3.90686E+OO 
4.92969E+OO 
6.o.5516E+OO 
7.21906E+OO 
8.30675E+OO 
8.64123E+OO 
8.63 1 84E+OO 
8.38352E+OO 
8.7794IE+OO 
9.2 1 656E+o.O 
9.2596o.E+OO 
9.490.61 E+o.O 

J, 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOEIOO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
.5.42.5.5E-OI 

6.0226E-OI 
8.3607E-OI 
1.3253E+OO 
L9914E+OO 

2.8356E+OO 
3.8417E+OO 
5.0006E+OO 
6.2528E+OO 
7.5533E+OO 
8.8472E+OO 
I.OO8IE+OI 
1.1208E+o.l 
1.2190E+01 
I.3000E+OI 
1.3623E+o.! 
1.4052E+o.l 
l.4I77E+Ol 
i.4229E+O: 
: A242E+OI 
1,4871 E+OI 
1.4928E+OI 
1 A935E+o.I 
1,4986E+OI 

O.ooooE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE.OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
5.014 1 E+03 

5.5497E+03 
7.3539E+03 
1.0905E+04 
1.5328E+0.-1 

2.0417E+04 
2.5916E+04 
3. 1 507E+04 
3.6854E+04 
4. I 645E+04 
4.563IE+04 
4.8640E+04 
5.o.587E+04 
5. 1 468E+04 
5.l345E+04 
5.033IE+o.4 
4.8565E+o.4 
4.7619E+o.4 
4.7o.75E+o.4 
4.6927E+o.4 
4.87o.8E+o.4 
4.826IE+o.4 
4.8198E+o.4 
·U72IE+04 

1.47620E+OO 
1.61900E-00 

a(coh+inc) 
cm2/g 

1.4390E-04 
1.9625E-04 
2.6619E-04 
3.5912E-04 
4.8192E-04 
6,4327E-04 
8.5413E 04 

1.l282E-03 
1.4824E-03 
1.9378E-03 
2.5200E-03 
3.2605E-03 
4.1 972E-03 
5.3758E-03 
6.8508E-03 
8.6873E-03 
1.0962E-02 
l.3764E-02 
1.7198E-02 
2.1385E-02 
2.6463E-02 
3.259IE-02 
3.9948E-02 
4.8736E-02 
5.9178E-02 
6.7641E-02 
7.0600E-02 
7.1525E-02 
7.2608E-U2 

7.5674E-02 
8.6049E-02 
1.0305E-01 
1.2285E-OI 

l.4579E-OI 
!.1224E-01 
2.0259E-01 
2.3723E-OI 
2.7659E-OI 
3.2107E-01 
3.1109E-OI 
4.2708E-OI 
4.8943E-o.I 
5.5851E-o.I 
6.3469E-OI 
7.1827E-OI 
7.5632E-o.I 
7.7716E-OI 
7.8273E-o.1 
7.91Io.E-Oi 
8.095o.E-01 
8.1208E-o.I 
8.~ J3~E -01 

L 
M 

III 
IV 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOD'foOO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUOJ:::+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o..OOOE+OO 
o..OOOE+o.O 
o..OOOE+OO 
o..OOOE+OO 
O.OOOE+o.o. 
O.OOOE+o.O 
o..OOOE+o.O 
O.OOOE+Oo. 
o..OOOE+OO 
O.OOOE+OO 
o..OOOE+OO 
O.OOOE+OO 

1,43580E+00 
5.67000E-02 

nm 

1.160E+02 
1.085E+02 
1.015E+02 
9,494E+Ol 
8.881E+OI 
8.308E+Ol 
7.772ETOI 

7. 270E+OI 
6.801E+Ol 
6.362E+01 
5.95IE+Ol 
5.567E+01 
5.208E+OI 
4.872E+OI 
4.557E+Ol 
4.263E+OI 
3.988E+Ol 
3.73IE+01 
3,490E+OI 
3.264E+OI 
3.054E+OI 
2.851E+OI 
2.672E+OI 
2.500E+OI 
2.338E+Ol 
2.23IE+Ol 
2.198E+OI 
2.187E+OI 
2.176E+Ol 
2.1 44E+OI 
2.046E+OI 
1.914E+01 
1.7,)IE+OI 

1.675E+OI 
1.567E+Ol 
1.466E+OI 
1.37IE+OI 
1.283E+OI 
1.200E+OI 
I. I 22E+OI 
I.050E+OI 
9.822E+00 
9.188E+OO 
8.595E+OO 
8.040E+OO 
7.814E+OO 
7.697E+OO 
7.666E+00 
7.620E+OO 
7.52IE+OO 
7.508E+00 
1.408E+OO 
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270 C.T.CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.680318E-01 
1.69041OE-01 
1.7 I 5640E-0 I 
1.762144E-OI 

. 1.883732E-OI 
2.D)3709?-01 
2. I 52655E'<-... 0 1 
2.268700E-m 
2.301 188E-01 
2.303425E-01 
2.312685E-OI 
2.326575E-Ol 

2.361300E-OI 
2.459970E-01 
2.629708E-OI 
2.811158E-01 
3.005128E-0 1 
3.212482E-OI 
3.434143E-OI 
3.671099E-01 
3.924405E-Ol 

4.195189E-01 
4.484657E-01 
4. 794098E -0 1 
5.12489IE-0I 
5.478508E-01 
5.856525E-01 
6.260625E-OI 
6.692609E-OI 
7.154399E-OI 
7.648052E-OI 
8.175768E-OI 
8.739896E-OI 
9.342948E-OI 
9.987612E-0I 
1.067676E+00 
1.1 41 345E+00 
1.22oo98E+00 
1.304285E+00 
1.394281 E+oo 
1.407084E+00 
1.428621 E+oo 
1.434364E+00 
1.442979E+00 
1.446676E+00 
1,464516E+00 
1.46815 19E+OO 
1.474724E+00 
1.483581 E+oo 
1.490486E+00 
15057:24E ... 00 

1.593329E+00 
1.620822E+00 
1.645631 E+OO 
1.652246E+00 
1.662170E+OO 
1.686978E+00 
1.703269E+00 
1.820795E+OO 
1.946--t30E+OO 
2.0807:l3E+00 
2.22·+'<04E+OO 
2.3777.'~ 1 E+OO 
2.5418·psE+OO 
2.7 1 72-,5E+00 

fl 
e/atom 

9.44902E+00 
9.71715E+00 
1.0 I 672E+0 I 
1.08049E+0 1 
1.22345E+OI 
1.35635E+01 
1.47764E+OI 
1.55251E+OI 
1.55403E+0 1 
1.552 I 8E+O 1 
1.52643E+O I 
1.5702-11>+01 

1.62554E+O 1 
1.72 1 95E+O 1 
1.85115E+OI 
1.96545E+0 I 
2.06785E+0 1 
2.15921E+01 
2.24OO7E+0 1 
2.31 097E+0 I 
2.3 1249E+U I 
2.42525E+0 1 
2. 46988E+0 I 
2.50701 E+O 1 
2.53770E+0 1 
2.56153E+OI 
2.57945E+0 1 
2.591 82E+0 I 
2.59889E+0 1 
2.6oo77E+0 I 
2.59709E+0 I 
2.58757E+01 
2.57 I 57E+0 I 
2.54804E+01 
2.5 1522E+0 1 
2.46682E+0 1 
2.39217E+0 1 
2.27353E+0 I 
2.05621 E+O 1 
1.40810E+Ol 
1.15732E+01 
4.20243E-01 
1.53423E+0 I 
6.5441 1 E+oo 
I. 15688E+01 
1.90639E+01 
1.82728E+Ul 
1.17113E+Ol 
2.34908E+0 1 
2.78052E+Ol 
3.10584E ... Ol 

2.82684E+0 1 
2.72045E+0 1 
2.58594E+0 1 
2.47876£+01 
2.56218E+0 1 
2.62318E+0 1 
:.63659E+01 
2.71986£+01 
2.9106IE+01 
.'.08959E+0 1 
.'.22582E+0 1 
'<.31242E+O 1 
.<.35942E+O 1 
.<.3825"E+O 1 

h 
e/atom 

1.5000E+OI 
1.5287E+OI 
1.5345E+OI 
1.5433E+OI 
1.5564E+OI 
1.5559E+01 
1.5427E+OI 
1.5243E+OI 
1.5181E+01 
1.5177E+OI 
1.5158E+OI 
1.5777E,Ol 

1.571OE+OI 
1.5497E+01 
1.5073E+01 
1.4566E+01 
1.3993E+OI 
1.3372E+OI 
1.2719E+01 
1.2047E+01 
1.l36SE+OI 
1.069IE+OI 
l.oo25E+01 
9.3760E+00 
8.7484E+00 
8. 1 457E+00 
7.5704E+00 
7.0238E+00 
6.5064E+00 
6.0170E+00 
5.5560£+00 
5.124IE+00 
4.7216E+00 
4.3482E+00 
4.oo32E+00 
3.6090E+00 
3.2326E+00 
2.9006E+00 
2.607IE+00 
2.3473E+00 
2.314IE+00 
2.260 I E+oo 
2.246IE+00 
3.3205E+Ol 
3.0926E+Ol 
2.2112E+01 
L.U4Jbl:,+UI 
1.8367E+OI 
3.0863E+01 
2.7157E+01 
2.0612£:+01 

1.0106E+01 
9.5470E+00 
9.3216£+00 
9.2965E+00 
1.1180E+OI 
1.1155E+OI 
1.1177E+OI 
1.1858E+OI 
1.2212E+01 
1.1550E+OI 
1.0469E+OI 
9.2499E+00 
8.1 240E+00 
7.1 866E+(xl 
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4.7575E+04 
4.8 1 95E+04 
4.7666E+04 
4.6675E+04 
4.4032E+04 
4.1 1 76E+04 
3.8192E+04 
3.5806E+04 
3.5158E+04 
3.5113E+04 
3.4930E+04 
3.61 39J:-t-04 

3.5456E+04 
3.3572E+04 
3.0547E+04 
2.7614E+04 
2.4815E+04 
2.21 84E+04 
1.9738E+04 
1.7488E+04 
1.5437E+04 
1.358IE+04 
1.1913E+04 
1.0423E+04 
9.0973E+03 
7.9239E+03 
6.8889E+03 
5.9790E+03 
5.181IE+03 
4.482IE+03 
3.8715E+03 
3.340 1 E+03 
2.879IE+03 
2.4802E+03 
2.136IE+03 
1.8014E+03 
1.5094E+03 
1.2670E+03 
1.0653E+03 
8.9722E+02 
8.7647E+02 
8.431IE+02 
8.3453E+02 
1.2264E+04 
1.1392E+04 
8.0465E+03 
1.41471::+03 
6.6374E+03 
I.I087E+04 
9.7102E+03 
7.295,1£:103 

3.3803E+03 
3.139IE+03 
3.0188E+03 
2.9986E+03 
3.5845E+O." 
3 .5238E+0.l 
3.4971 E+03 
3.4708E+03 
3.3·t36E+O.l 
2.9582E+0" 
~.5083E+03 

2.0732E+03 
1.703"E+03 
1.4095£+0" 

(J(coh+inc) 
cm2/g 

8.3717E-OI 
8.4595E-OI 
8.6793E-OI 
9.0861E-01 
1.0 I 57E+00 
1.1309E+00 
1.2541E+00 
1.3567E+OO 
1.3853E+OO 
1.3873E+00 
1.3954E+OO 
1.407(iE.,.OO 

1.4381E+OO 
1.5242E+OO 
1.6705E+OO 
1.8238E+00 
1.9836E+00 
2. 1 492E+00 
2.32ooE+00 
2.4949E+00 
2.6732E+00 
2.8538E+00 
3.0356E+00 
3.2 1 74E+00 
3.3979E+00 
3.5760E+00 
3.7503E+00 
3.9 1 95E+00 
4.0824E+00 
4.2376E+00 
4.384IE+00 
4.5205E+00 
4.6459E+00 
4.7592E+00 
4.8597E+00 
4.9465E+00 
5.0190E+00 
5.0767E+00 
5.1193E+00 
5.1465E+00 
5.149IE+00 
5. I 526E+00 
5. 1534E+00 
5.1545E+00 
5. 1550E+00 
5.1567E+00 
5.157IE+OO 
5.1575E+00 
5. 1 580E+00 
5.1584E+00 
5.1588£:100 

5.1548E+00 
5.1515E+00 
5.1 477E+00 
5. 1 465E+00 
5.1 447E+00 
5.1398E+00 
5. 1 362E+00 
5.1027E+00 
5.0550E+00 
4.9935E+00 
4.9 1 90E+00 
4.8322E+00 
4.734IE+00 
4.6256E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOOF...j..()() 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

7.379E+OO 
7.335E+00 
7.227E+00 
7.036E+oo 
6.582E+OO 
6. 1 57E+OO 
5.760E+OO 
5.465E+OO 
5.388E+00 
5.383E+00 
5.36IE+OO 
5.J29E+OO 

5.25IE+00 
5.040E+00 
4.715E+OO 
4AlOE+OO 

4. 1 26E+00 
3.859E+00 
3.6IOE+00 
3.377E+00 
3.159E+00 
2.955E+00 
2.765E+OO 
2.586E+00 
2.419E+OO 
2.263E+OO 
2.1 17E+00 
1.980E+OO 
1.853E+OO 
1.733E+00 
1.62IE+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.24IE+00 
1.161E+00 
1.086E+00 
1.016E+00 
9.506E-01 
8.892E-01 
8.81IE-0I 
8.679E-01 
8.644E-01 
8.592E-01 
8.570E-01 
8.466E-01 
8.44IE-01 
8.407E-01 
8.357E-01 
8.318E-01 
8.234EOI 

7.78IE-OI 
7.649E-01 
7.534E-01 
7.504E-01 
7.459E-01 
7.349E-01 
7.279E-01 
6.809E-01 
6.370E-01 
5.959E-01 
5.574E-OI 
5.214E-OI 
4.878E-01 
4.563E-01 
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T4BLE I: Fonn factors, attenuation and scattering cross-sections. Z - 1-92. from E = 0.001--0.010 keY to E = 400-1000 keY - Continued. 

= E 
keY 

2.904724E+OO 
3. 105 150E+oo 

3.3 I 9406E+oo 
3.548445E+OO 

3.79~288E+OO 
4.055024E+OO 
4.33482IE+OO " 
4.633924E+OO 

4.953664E+OO 
5.295467E+OO 
5.660855E+OO 
6.051453E+OO 

6.469004E+OO 

6.9 1 5365E+OO 
7.392525E+OO 
-r.'N1OWh+OO 
8.447890E+OO 

9.030794E+OO 

9.653919E+OO 
1 .032004B+O 1 

1.1 032 I 2E+O I 
1.179334E+01 
I. 240464E+01 
1.260708E+O 1 
1.264SI4E+0 1 
1.272109E+OJ 
1.291 096E+o 1 
1.347697E+O 1 
1.440688E+OI 
1.540095E+O 1 
1.646362E+O I 
1.759961E+01 
I .88 1 398E+0 1 
2.0112ISE+01 
2. 1 49988E+O I 
2.298338E+01 
2.456923E+O I 
2 .626450E+0 I 
2.807676E+01 
3.00 1405E+0 1 
3.208S02E+Ol 
3.429889E;-O 1 

3.66655 I E+O I 
3.919543E+OI 

4.1 89992E+O 1 
4.47910 1 E+O 1 
4.788159E+O J 

5.1 1 8542E+O I 
5.47172IE+OI 

5.849270E+OI 
6.252870E+O 1 
6.684318E+0 1 
7. I 45536E+01 
7 .638578E+0 I 

R.165640E+O: 
8.729069E+O I 
9.331374E+01 
9.975239E+OI 
1.066353E+02 

! .139931 E+02 
1.218587E+02 
1.302669E+02 

1.392553E+02 
1,488640E+02 

1.591356E+02 

II 
e/atom 

3.4064IE+OI 

3.42408E+OI 

3.43399E+OI 
3.43524E+OI 
3.43281 E+O 1 
3.42797E+01 
3.42 1 48E+O I 
3.4l389E+OI 
3.40552E+O 1 
3.39669E+O 1 
J.1R7'i9E.ol 

3.37839E+OI 

3.36913E+Ol 

3.35926E+01 
3.34882E+O 1 
3.33744E+Ol 
3.32495E+Ol 

3.3113IE+Ol 

3.29468E+Ol 
3.2728 IE;-O 1 

3.24168E+OI 
3. 1 8669E+o 1 
3 .07234E+0 1 
2.91062E+OI 
2.76562E+01 

2.93734E+OI 
3.09258E+OI 
3 .22506E+O I 
3.306 1 6E+0 1 
3.35009E+01 
3.37958E+Ol 

3.40028E+OI 
3.41433E+OI 
3.4239IE+OI 
3.43029E+OI 
3.43439E+O 1 

3.43689E+0 1 
3.44192E+01 

3.44238E+OI 
3.44171 E+OI 
3.44042E+01 
3.43873h+Ol 

3.43680E+O I 
3.43473E+O I 

3 .43260E+O I 
3 . .:13046E+O I 

3.42837E+O 1 

3.42635E+0 1 

3 .42444E+O I 

3.4226IE+OI 
3.42081 E+O 1 
3.41910E+OI 
3.41749E+01 
3,41598E+OI 

3.41459E+OI 
3 .41 328E+0 I 
3.~i207E+OI 

.,,41 094E+0 I 

3.40990E+0 I 

3.40895E+01 
3. 40808E+O I 
3.40729E+OI 
3.40657E+0 I 
3.40591 E+O I 

.<.40531 E+O 1 

h 
e/atom 

6.4406E+OO 
5.7735E+OO 
5.1 473E+OO 

4.5799E+OO 
4.0785E+OO 
3.6353E+OO 
3.2430E+00 

2. 8944E+OO 
2.5855E+OO 
2.3116E+00 
2.0686EfOO 

1.8529E+00 
1.6562E+OO 

1.4764E+00 
1.3 1 47E+00 
1.I689E+00 
I.0402E+00 
9.2336E-OI 
8.l040E-OI 
1.1195E-OI 

6.2607E-01 
5.5107E-01 
5.0063E-01 
4.8552E-01 
4.8276E-OI 

3.7868E+00 
3.67 1 9E+00 
3.3722E+00 
3.0 123E+00 
2.71 16E+00 
2.4478E+OO 
2. 1904E+00 
[.9566E+00 
1.7451E+00 
1.5552E+00 
1.3856E+00 
1.2347E+00 
1.0988E+00 
9.7157E-01 
8.577IE-OI 
7.5718E-OI 
6.6844E-01 
5.8990E-OI 

5.2047E-OI 
4.5925E-0[ 
4.0525C-OI 

3.5762E-OI 

3.156IE-OI 

2.7856E-OI 
2.4442E-OI 
2.1442E-OI 
1.8812E-01 
1.6505E-01 
1.448IE-01 
1.2692E-OI 
1.1097E-01 
9.7022E-02 
8 . .183IE-02 
7,4175E-02 

6,4860E-02 
5.6717E-02 
4.959SE-02 
4.3374E-O~ 

3.7932E -02 
3.3174E-02 

1.1817E+03 
9.9089E+02 

8.2640E+02 
6.8784E+02 
5.7301E+02 
4.7776E+02 
3.987 1 E+02 

3.3288E+02 
2.7816E+02 
2.3264E+02 
1.947:m.,.02 

1.631SE+02 

1.3644E+02 
1.1 378E+o2 
9.4780E+OI 
7.S825E+OI 
6.5619E+01 

5.4490E+01 
4.4737E+OI 
3.6766E+01 

3.0244E+OI 
2.4903E+OI 
2.1 508E+0 1 
2.0524E+OI 
2.0346E+01 
1.5864E+02 
1.5157E+02 
1.3335E+02 
1.1 I 43E+02 
9.3833E+01 
7.9237E+OI 
6.6327E+O[ 
5.5422E+OI 
4.6243E+01 
3.8550E+OI 
3.2128E+01 
2.6782E+01 
2.2295E+OI 

1.8442E+01 
J.5230E+OI 
1.2577E+01 
1.0386E+01 
8.5742E+00 

7.0768E+00 
5.8412E+00 
4.1I21/1:.,+UO 

3.9804E+00 

3.286IE+00 

2.713IE+00 
2.2269E100 

1.8275E+00 
1,4998E+00 
1.2310£+00 

J.0103E+00 
8.2837E-01 
6.7749E-01 
5.541IE-01 
4.5322E-OI 
3.707\E-01 
3.0.123E-0: 
2,4S04E -0 I 
::.029IE-(;1 
1.6599E-OI 
! .3580E-01 

1.1: 10E-0; 

u(coh+inc) 
cm2/g 

4.5075E+OO 
4.3811E+OO 

4.2473E+OO 
4.1072E+00 
3.9619E+OO 
3.8 1 24E+00 
3.6598E+00 

3.5050E+00 
3.349 1 E+OO 
3. 1 929E+00 
3.03/JhtUU 

2.S83IE+00 

2.731OE+OO 
2.5817E+OO 
2.43S7E+OO 

2.2936E+OO 
2. 1 558E+00 

2.0227E+00 

1.8946E+OO 
1.7717E+00 

1.6543E+OO 
1.5424E+00 
1.46 1 5E+OO 
1.4362E+00 
1.4316E+00 

1.4223E+00 
1.3997E+00 
1.3357E+00 
1.2408E+00 
1.1514E+00 

I.0676E+00 
9.8906E-01 
9.1576E-01 
8.4750E-OI 
7.8408E-01 

7.2529E-OI 
6.7092E-OI 
6.2074E-OI 

5.7453E-01 
5.3205E-01 
4.9307F-OI 
4.5736E-01 

4.247IE-01 
3.9488E-Ol 

3.6769E-OI 
3.4291 E-Ol 

3.2036E-OI 

2.9985E-OI 

2.812IE-01 
2.C0427E-Ol 

2,4888E-0\ 
2.3490E-01 
2.2219E-Ol 

2.1062E-OI 
2.0oo9E-01 
1.9048E-0 I 
1.8170E-0: 
1.7367E-OI 

1.6629E-OI 
:.595IE-OI 
1.5.124E-Ol 
1.~744E-01 

1.4205E-01 
1.3702E-01 

l.323IE-OI 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+oo 
o.ooor;;-oo 
O.OOOE+oo 
O.OOOE+oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
1.386E+02 
1.324E+02 
I. 1 64E+02 
9.745E+01 
8.228E+01 

6.968E+01 
5.84IE+01 
4.886E+01 
4.080E+OI 
3.403E+OI 
2.837E+01 
2.366E+01 
1.970E+01 

1.630E+OI 
1.347E+01 
I.113E10I 

9. 1 95E+00 
7.598E+00 

6.278E+00 

5.187E+00 
4.286E+00 

3.S42E+OO 

2.926E+OO 

2.418E+00 
L9/j)1:.,+OO 

1.629E+00 
1.337E+00 
1.097E+00 
9.00IE-OI 
7.377E-OI 
6.030E-01 
4.929E-OJ 
4.029E-OI 

3.294E-01 
2.692E-OI 
2.20JE-OI 
1.799E-01 
1.47JE-01 
1.202E-OJ 

9.S26E-02 

A 
nm 

4.268E-OI 
3.993E-OI 

3.735E-OI 
3.494E-OI 
3.269E-01 
3.058E-OI 
2.860E-01 
2.676E-01 
2.503E-Ol 
2.34IE-01 
2.190E-OI 

2.049E-01 

1.917E-01 
1.793E-OI 
1.671E-OI 

1.569E-OI 

1.468E-OI 
1,373E-OI 
L?R4F-OI 

1.201E-01 
1.124E-OI 
1.051E-OI 
9.995E-02 
9.834E-02 
9.805E-02 

9.746E-02 
9.603E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 

4.416E-02 
4.13IE-02 
J.8G4E-02 

3.615E-02 
3.38IE-02 

3.163E-02 
2.959E-0'2 
2.768E-02 

2.589E-02 

2.422E-02 

2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 

J.623E-02 
J.5ISE-02 
l,4l0E-02 
1.329E-02 
l.243E-02 

J.163E-02 
I.08SE-02 
1.017E-02 
9.518E-03 
8.903E-03 

8.329E-03 
7.79IE-03 

J. Phys. Chern. Ref. Data. Vol. 2.-1. No.1. 19C15 



272 C. T.CHANTLER 

TABLE 1: Fonn factors, attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E il h j.l a(coh+inc) j.lK A 
keY elatom elatom cm2/g cm2/g cm2/g nm 

1.701159E+02 3.40477E+OI 2.9014E-02 9.0892E-02 1.2789E-Ol 8.032E-02 7.288E-03 
1.81 8539E+02 3.40429E+O 1 2.5376E-02 7.4365E-02 1.2371E-0l 6.565E-02 6.818E-03 
1.9440 18E+02 3.40385E+O I 2.2195E-02 6.0845E-02 1.1975E-OI 5.367E-02 6.378E-03 
2.078 I 56E+02 3.40345E+OI 1.94I3E-02 4.9784E-02 1.1599E-Ol 4.387E-02 5.966E-03 
2:12) 548E+02 3.40309E+OI 1.698IE-02 4.0735E-02 1.l240E-Ol 3.586E-02 5.581E-03 
2.374835E~ 3.40277E+OI 1.4853E-02 3.3332E-02 l.0897E-01 2.93IE-02 5.22IE-03 
2.538699E+02' 3.40248E+Ol 1.2993E-02 2.7275E-02 l.0566E-Ol 2.396E-02 4.884E-03 
2.7 1 3869E-t02 3.40221E+OI 1.l366E-02 2.2320E-02 l.0248E-Ol 1.959E-02 4.569E-03 
2.901 1 26E+02 3.40198E+OI 9.9429E-03 1.8265E-02 9.9413E-02 1.601E-02 4.274E-03 
3. \0 1304E+02 3.40177E+01 8.6982E-03 1.4947E-02 9.6440E-02 1.309E-02 3.998E-03 
3.3152~4E+02 3.40158E+OI 7.6096E-03 1.2232E-02 9.3557E-02 1.070E-02 3.740E-03 
3.544049E+02 3.40141E+Ol 6.6S74E-03 I.OOIIE-U2 9.07:i4E-02 5.74'sE-03 3.49813 03 

3.788588E+02 3.40126E+OI 5.8245E-03 8.1932E-03 8.8027E-02 7.1 48E-03 3.273E-03 
4.05000 1 E+02 3.40112E+OI S.0959E-03 6.7056E-03 8.5370E-02 5.843E-03 3.06IE-03 
4.329451 E+02 3.40 lOOE+O I 4.4586E-03 5.4883E-03 8.2779E-02 4.776E-03 2.864E-03 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 
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Br Z= 35 

.I,lomic weight - 7.990400E+OI glmol. nominal density p (glcm3
) - 3.1I00E+00 

,l,(bamslatom) - f.L(cm2Jg) X 1.32684E+02, E(eV) f.L(cm2/g) - He/atom) X 5.26636E+05 

1 rdges. Edge energies (keV): 

1.34737E+OO L 1.78200E+00 L II 
\1 2.56500E-00 M II 1.89300E-00 M III 
M V 6.9~E-02 

Relativistic correction esti~J"'l (H82,3/5CL) - -2.2007E-0I, -1.3860E-01 eJatom 
Suclear Thomson correction INT - -8.4102E-03 e/atom 

E 
keY 

1.069000E-02 
1.1 42761E-02 
1.22[012h-U2 

1.305903E-02 
1.3960IOE-02 
1.492335E -02 
1.595306E-02 

1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E - 02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3. 1 09002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E - 02 
4.3401 98E-02 
4.63967IE-02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.762000E-02 

6.869800E-02 
6.893100E-02 
6.923942E-02 
6.934500E-02 
6,974950E -02 
7,002990E-02 
7.038000E-02 
7.045050E-02 
),150200E-02 
7,401695E-02 
7.91241IE-02 
8,458368E - 02 
9.041995E -02 
9.665893E-02 
!.033284E-OI 
: ,104581 E-OI 
:.180797E-OI 
1,262272E-01 
1,,,49368E-01 
1.442475E-01 
1.542005E-01 
J ,648404E -01 
1.7621+4E-OI 

(I 
e/atom 

7.92654E+OO 
7.91924E+OO 
7.91088E+00 
7.9013IE+00 
7.89034E+oo 
7.87777E+00 
7.&6335E+OO 
7.84680E+00 
7.82781E+00 
7.80599E+00 
7.7809OE+00 
7.75202E+00 
7.71875E+00 
7.68036E+00 
7.63602E+00 
7.58469E+00 
7.52515E+OO 
7.45592E+00 
7.37517E+00 
7.28066E+00 
7.16951E+00 
7.03807E+00 
6.88151 E+OO 
6.69323E+00 
6.46382E+00 
6. 1 7882E+00 
5.8 1 322E+00 
5.31 1 15E+00 
4.8 1 939E-t-OO 

4.49210E+00 
4.3 1 259E+00 
4.34562E+00 
4.1'51 27 F +00 

4.30405E+00 
4. I 8899E+00 
4.22950E+00 
4.23437E+00 
4.1 8378E+00 
3,89 I 55E+00 
3. 1 9834E+00 
2.50987E+00 
1.9 1 726E+00 
1.50831 E+oo 
1.35641 £+00 
1.50912E+00 
1.982! IE+OO 
2.75914E+00 
3,79675E+00 
5.03081 E+oo 
6.38104E+00 
7.74433E+00 
8.90219E+00 

J? 
e/atom 

O.()(x)()E+OO 
O.()(x)()E+OO 
O.()(x)()E+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOElOO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 
2.8116E-01 
?R4.79E-Ol 

2.9910E-01 
3.0939E-OI 
5.0909E-01 
5.134IE-01 
5.8193E-01 
7.7949E-01 
1.3532E+00 
2.183IE+00 
3.2703E+00 
4.5908E+00 
6.088IE+00 
7.6828£+00 
9.2846E+00 
1.0806£+01 
1.2171 E+OI 
1.3325E+01 
1,4233E+01 
1.4882E+OI 
1.5273E+OI 

O.()(x)()E+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.()(x)()E+OO 
O.OOOOE+OO 
O.OOOOE-t-OO 

O.()(x)()E+OO 
O.OOOOE+OO 
O.()(x)()E+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.ooooE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOUUb+UU 
O.OOOOE+OO 
O.OOOOE+OO 
2. I 385E+03 
2.162&E+03 
2.2583E+03 
2.3266E+03 
3.8094E+03 
3.8379E+03 
4.286 1 E+03 
5.546IE+03 
9.0066E+03 
1.3592E+04 
1.9048E+04 
2.5012E+04 
3. I 029E+04 
3.6629E-t-04 
4.1409E+04 
4.5083E+04 
4.7502E+04 
4.8649E+04 
4.8610E+04 
4.7544E+04 
4.5645E+04 

1.59600E+OO 
1.81500E-00 

IT(coh+inc) 

cm2Jg 

1.5960E-04 
2.1723E-04 
2.94IOE-04 
3.9605E-04 
5.3051E-04 
7.0689E-04 
9.:369813-04 

1.2355E-03 
1.6208E-03 
2.1152E-03 
2.7465E-03 
3.548IE-03 
4.5605E-03 
5.8326E-03 
7.4224E-03 
9.3990E-03 
1.1 844E-02 
1.485IE-02 
1.8533E-02 
2.3016E-02 
2.8447E-02 
3.4993E-02 
4.2843E-02 
5.2208E-02 
6.3326E-02 
7.6457E-02 
9.1889E-02 
1.0993E-01 
1.2312E-OI 
1.2829E-01 
1.2942E-OI 
1.3093E-01 
l.3144E-OI 

1.3343E-0) 
1.3482E-OI 
1.3656E-OI 
1.369IE-0) 
1.4220E-OI 
1.5523E-OI 
1.8323E-OI 
2.1533E-OI 
2.5194E-OI 
2.9349E-OI 
3.4042E-OI 
3.9316E-OI 
4.5215E-Ol 
5.1779E-01 
5.9048E-OI 
6.7058E-OI 
7.584IE-01 
8.5423E-01 
9.5826E-OI 

L 
M 

III 
IV 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.,.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC-rOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
0.000£+00 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 

1.54990E+00 
7.01000E-02 

A 

nm 

1.160E+02 
1.085E+02 
1.015E+02 
9.494E+OI 
8.881E+OI 
8.308E+OI 
7.772E+Ol 
7.270E+01 
6.801E+OI 
6.362E+OI . 
5.95IE+01 
5.567E+OI 
5.208E+01 
4.872E+01 
4.557E+01 
4.263E+01 
3.988E+01 
3.73IE+01 
3.490E+OI 
3.264E+01 
3.054E+OI 
2.857E+01 
2.672E+01 
2.500E+OI 
2.338E+OI 
2.187E+01 
2.046E+OI 
1.914E+OI 
1.834E+01 
1.805E+01 
1.799E+01 
1.791E+01 
1.788E-t-Ol 

1.778E+OI 
1.770E+OI 
1.762E+01 
1.760E+01 
1.734E+01 
1.675E+OI 
1.567E+01 
1.466E+OI 
1.371E+01 
1.283E+OI 
1.200E+01 
1.122E+OI 
1.050E+Ol 
9.822E+00 
9.188E+00 
8.595E+00 
8.040E+00 
7.52IE+00 
7.036E+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.778700E-OI 

1.805925E-OI 
1.813185E-OI 
1.824075E-OI 

1.851300E-Ol 

1.855140E-0I 

.J.883732E-OI 

1:891 IO~-OI 
1.902465E~'S.1 
1.930860E-01 

2.013709E-OI 

2.152655E-01 

2.301 188E-01 
2.459970E-01 

2.513700E-01 

2.552175E-Ol 

2.562435E-OI 
2.577825E-OI 

2.616300E-Ol 

2.629708E -01 

2.811158E-Ol 
3.00S128E 01 

3.212482E-0I 
3.434143E-01 

3.671099E-01 

3.924405E-01 

4.195189E-OI 

4.484657E-01 

4. 794098E -0 1 
5.12489IE-Ol 
S.478508E-Ol 

S.856525E-OI 

6.260625E-OI 

6.692609E-01 

7.154399E-01 

7.648052E-01 
8.175768E-OI 
8.739896E-OI 

9.342948E-OI 
9.987612E-Ol 

1.067676E+OO 

1.14134SE+OO 

1.220098E+OO 
I.J0428:>1::+oo 

1.394281 E+OO 

1.490486E+00 

I .5 1 8902E+00 
1.5·12151 E. 00 

1.548350E+00 

J .557650E+00 

I .564080E+00 

; .580898E+00 
1.588020E+00 

1.593329E+00 
I .594404E+OO 

1.603980E+OO 

1.627920E+00 
1.703269E+00 
1.7.f6360E+OO 

1.77:'090E+00 
l.n021 RE+OO 

1.790910E+()O 

I.x 1 764!:lE+OO 
I.S20795E+O{) 

1.9.f64.\OE+OO 

II 
e/atom 

8.99692E+OO 
8.93602E+OO 

8.59461 E+OO 

9.11030E+OO 

9.7 I 976E+OO 

9.77847E+OO 

1.00811E+01 
1.00116E+Ol 

1.03475E+01 

1.08833E+0 I 

1.20378E+0 1 
1.36565E+0 1 
L5112JPA·OI 

1.63544E+0 1 

1.66405E+O 1 

1.66393E+Ol 

1.63641 E+O 1 
1.68336E+0 1 

1.74254E+OI 

1.75748E+0 1 

1.91091E+OI 
2.03881E.,.OI 

2.15199E+OI 

2.25220E+O I 
2.34034E+Ol 

2.41723E+OI 

2.48364E+0 1 

2.54036E+0 1 
2.58819E+0 1 
2.62785E+0 I 
2.66073E+0 1 
2.68654E+0 1 

2.70567E+01 

2.7 1 895E+0 1 

2.72671 E+O 1 

2.72913E+Ol 
2.7262IE+OI 
2.71732E+OI 

2.70208E+OI 
2.67955E+OI 

2.65379E+0 1 
2.60625E+O 1 

2.53546E+OI 
2.42697E+0 1 
2.23616E+01 

1.73880E+01 

1.32627E+0 I 
2.S4%7C+OO 

- 1.25724E+0 1 

8.38204E+00 

1.528 13E+O 1 

2.08769E+0 1 
1.99057E+0 1 

1.58089E+OI 

1.34461 E+O 1 

2.46085E+0 1 

:1.16957E+OI 
3.00793E+01 
2.84143E+01 

2.70566E+OI 
2.59804E+O: 

2.68223E+O\ 
::.74439E+OI 
::.747~5E+01 

2.82847E+OI 

h 
e/atom 

1.5308E+OI 

1.5355E+OI 
1.5366E+01 

1.6 1 96E+01 

1.6253E+01 

1.6260E+01 
1.6308E+Ol 

1.6318E+01 

1.6685E+Ol 

1.6730E+Ol 
1.6812E+OI 

1.6809E+Ol 
1.6649E+OI 

1.6352E+01 

1.6231E+01 

1.6139E+OI 

1.6114E+OI 
1.6768E+OI 

1.6676E+01 

1.6643E+01 

1.6171E+01 
1.:'5613E+Ol 

1.498IE+Ol 

1.4297E+01 

1.3578E+01 
1.2841E+01 

1.2099E+01 

1.1362E+01 
1.0638E+OI 

9.9340E+00 
9.2552E+OO 

8.6047E+00 

7.9851E+OO 

7.3977E+00 

6.8432E+00 

6.3209E+00 
5.8297E+00 
5.3703E+00 

4.9433E+00 

4.5485E+00 
4.IOO7E+OO 

3.6973E+00 

3.3375E+00 
3.0148E+00 

2.7096E+00 

2.4388E+00 

2.3680E+OO 
2.JI27E-t-OO 

2.2984E+OO 

3.2040E+OI 

2.8654E+01 
2.154"1F+OI 
1.9154E+OI 

l.7570E+OI 

1.7268E+01 

2.9439E+OI 

1.9982E+OI 
1.0728E+01 
9.6168E+00 
9.:Q98E+OO 

9.~·OO7E+OO 

1.1188[+01 

1.1146E+01 

1.1145E+01 
1.1661E+01 
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4.5324E+04 

4.4778E+04 
4.4629E+04 
4.6760E+04 

4.6235E+04 

4.6160E+04 

4.5592E+04 
4.5443E+04 

4.6 I 88E+04 

4.5630E+04 
4.3969E+04 

4.1 1 23E+04 
3.8101E104 

3.5007E+04 

3.4005E+04 

3.3302E+04 

3.3117E+04 
3.4255E+04 

3.3567E+04 

3.3331E+04 

3.0295E+04 
2.1Jblc+U4 

2.4559E+04 

2. 1 925E+04 
1.9479E+04 

I. 7233 E+04 

1.5188E+04 

1.3342E+04 
1.1686E+04 
1.020SE+04 

8.8968E+03 
7.7376E+03 

6.7170E+03 

5.S212E+03 

5.0373E+03 

4.3525E+03 
3.7552E+03 
3.2360E+03 
2.7864E+03 

2.3984E+03 
2.0227E+03 

1.7060E+03 

1.4406E+03 
1.2173E+03 

1.0234E+03 

8.6 1 70E+02 

8.2103E+02 
7.8979E+02 

7.8 I 75E+02 

1.08~2E+04 

9.648IE+03 
7.1765£0+03 

6.3519E+03 

5.8073E+03 

5.7038E+03 

9.6657E+03 
6.4643E+03 
3.3169E+03 
2.900IE+03 

2.77JJE+03 
2.7514E+03 

3.2899E+03 

3.2293E+03 
3.2237E+03 
3.1 :"49E+0.) 

O"(coh+inc) 

cm2/g 

9.735IE-01 
9.9862E-01 

1.0053E+00 
1.0 154E+OO 

1.0406E+00 

l.044IE+OO 
I.0706E+OO 

1.0775E+00 

1.0880E+00 

1.1144E+00 
1.1914E+00 

1.3206E+00 
1.4580ETOO 

1.6035E+00 

1.6523E+00 

1.6870E+00 

1.6963E+00 
1.7101E+00 

1.7447E+00 

1.7567E+00 

1.9171E+00 
2.0843E+OO 

2.2575E+OO 
2.4360E+00 

2.6 1 89E+00 

2.8052E+00 

2.9939E+OO 

3.1 838E+OO 
3.3736E+00 

3.5622E+00 
3.748 I E+OO 
3.930IE+00 

4. 1 068E+00 

4.2768E+00 

4.4389E+00 

4.59 1 8E+00 
4.7343E+00 
4.8653E+00 
4.9837E+00 

5.0887E+00 

5. I 794E+OO 
5.2553E+00 

5.31 58E+OO 
5.3604E+OO 

5.389IE+00 

5.4018E+00 

5.4024E+00 
::>.4U2Ut:.+UU 

5.4018E+00 

5.4013E+OO 

5.4009E+00 
S.3996E+OO 

5.3989E+00 

5.3984E+00 

5.3983E+00 

5.3972E+00 

5.3939E+00 
5.:n92E+OO 

5.3680E+00 

5.3602E+00 
5.3580E+00 

5.3546E+00 

5.3457E+00 
5 .. 1++6E+OO 

5.2951 E+OO 

O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE ... OO 

O.oooE+OO 

O.OOOE+OO 

O.oooE+OO 
O.OOOF+OO 

O.oooE+OO 

O.oooE+OO 

O.OOOE+oo 

O.OOOE+OO 
O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+oo 

O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.oooE+OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+oo 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O'(XlOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE.OO 

O.OOOE+OO 

O.OOOE+OO 

O.oooE+OO 
O'(XlOE+OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.oooE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.C){)()E+OO 

O.OOOE+OO 

O.OOOE+OO 

nm 

6.970E+OQ 

6.865E+OO 
6.838E+oo 

6.797E+oo 

6.697E+OO 

6.683E+00 

6.582E+00 
6.556E+00 

6.517E+00 

6.42 I E+OO 
6. 1 57E+00 

5.760E+00 
:'5.J8I3E+W 

5.040E+oo 

4.932E+00 

4.858E+00 
4.839E+OO 

4.810E+00 

4.739E+00 

4.7 I 5E+00 

4.4IOE+00 
4. I 26E+00 

3.859E+00 
3.6!oE+00 

3.377E+00 
3. 1 59E+00 

2.955E+00 

2.765E+OO 
2.586E+00 

2.419E+00 
2.263E+00 

2.117E+00 

1.980E+00 
1.853E+00 

1.733E+00 

1.62IE+OO 
I.SI6E+OO 
1.419E+00 
1.327E+OO 

1.241E+00 
1.161E+00 

1.086E+00 

I.OI6E+00 
9.506E-OI 

8.892E-Ol 

8.318E-01 

8.163E-OI 
8.040E-OJ 

8.oo8E-01 

7.960E-OI 

7.927E-01 
7.843C 01 

7.807E-OI 

7.78IE-Ol 
7.776E-01 

7.730E-01 

7.616E-01 
7.279E-01 
7.100E-01 

6.993E-OI 

6.965E-01 

6.923E-OI 
6.82IE-01 

6.809E-O: 

6.370E-01 
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T~BU I: Fonn factors, attenuation and scattering cross-sections. Z". 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

===================~=========================================== 
£ 
keY 

2.224,J04E+00 

2.377781 E+OO 

2.541 848E+00 

2.7l7235E+00 

2.904724E+00 , 
3.105150E+00 

3.319406E+OO 

3.548445E+00 

3.793288E+00 

4.055024E+00 
4.334821 E+oo 

4.633924E+00 
4.953664E+00 
5.295467E+00 

5.660855E+00 

6.05 1 453E+00 

6.469004E+00 

6.9 1 5365E+00 
7.392525E+00 

7.902609E+00 

8. 447890E+00 

9.030794E+00 
9.653919131"00 

1.032004E+01 

1.103212E+01 

1.179334E+OI 

1.260708E+0 1 
1.320423E+0 1 

1.340633E+OI 
1.346023E+01 
1.347697E+0 1 

1.3541 07E+0 1 

1.374317E+0 1 

I .440688E+0 I 

I .54OO95E+0 1 
1.A4h1f.?F.OI 

1.759961E+01 

1.881398E+0 I 
2.011215E+01 

2. I 49988E+0 1 
2.298338E+0 1 

2,456923E+0 1 

2.626450E+0 I 

2.807676E+0 I 
HlO 1405E+0 1 

3.208502E+Ol 
:I,429889E+0 1 

:1.666551 E+OI 
3.919543E+01 

~. I 89992E+0 1 

4.479 I 0 1 E+O 1 

4788159E+OI 

S.118542E+01 
5.4/1/211::+UI 

5.849270E+0 J 

().252870E+0 1 
').684318E+0 1 
;.I.t5536E+O 1 

'.638578E+0 I 
K.165MOE+0 1 

8.7J9069E+OI 

9.331374E+OI 

9.975239E+01 

:.066353E+02 

fl 
e/atom 

3.18836E+Ol 

3.32153E+01 

3.40528E+0 1 

3.45094E+0 I 

3.47478E+Ol 
3.50325E+Ol 

3.52 1 42E+01 

3.52801 E+O 1 

3.5341 2E+0 1 

3.53219E+01 

3.52768E+OI 
3.52 1 44E+OI 
3.51403E+01 

3.50582E+0 1 
3.49709E+01 

3.48805E+Ol 

3.47887E+0 1 

3. 46965E+O1 
3.45988E+0 I 

3.44956E+OI 

3.43844E+OI 

3.42667E+01 
3.4124213.,..01 

3.39494E+0 I 
3.37255E+Ol 

3.34058E+OI 

3.28304E+01 
3. 17466E+Ol 
3.03664E+0 1 

2. 87000E+0I 
2.71626E+Ol 

3.04042E+0 1 

3. 1 9450E+0 1 

3.33364E+OI 

3 .41052E+0 1 
14'i?QRF+()) 

3.4817IE+01 

3.50 1 69E+0 1 

3.51527E+OI 

3.52451 E+O 1 
3.53066E+Ol 

3.53461E+OI 

3.53706E+0 1 

3 .54243E+O I 
3.54242E+O I 

3.54156E+OI 
3.54016E+OI 

3.5384IE+OI 

3.53646E+0 I 
3.53438E+0 1 

3.5J125E+O I 

3.53011E+OI 

3.52804E+0 1 
.'.)2oo41::+Ul 

3.52416E+O 1 

3.52234E+OI 

3.52057E+0 1 
3.5188SE+O 1 

3.5i728E+OI 

3.51580E+0 1 

3.5 I 442E+0 1 

3.51312E+OI 

3.51191E+01 

3.51 080E+0 I 

h 
elatom 

1.1439EIOI 

1.0367E+OI 

9. 1 757E+OO 

8.0913E+00 

7. 1 979E+00 
6.4647E+00 

5.7725E+00 

5.!518E+00 

4.5847E+00 

4.0825E+00 

3.6386E+00 
3.2457E+00 
2.8973E+00 

2.5878E+00 
2.3 1 35E+00 

2.0700E+00 

1.8539E+00 

1.6587E+00 
1.4787E+00 

1.3179E+OO 

I. 1 723E+00 

1.0403E+00 
9.1:3281.: 01 

8.0257E-01 

7.0596E-0I 

6.2158E-Ol 

5.4782E-Ol 
5.0214E-01 
4.8804E-OI 
4.8439E-OI 

3.8023E+00 

3.7655E+00 

3.6529E+00 

3.333IE+00 

2.9803E+00 
?f.R11F ... OO 

2.420IE+00 

2. 1 650E+00 

1.9335E+00 

I. 7246E+00 
1.5372E+00 

1.3700E+00 

1.2213E+00 

1.0819E+00 
9.554SE-OI 

8.4388E-OI 
7.4531 E-O 1 
6.5825E-OI 

5.8121 E-OI 

5.1301 E-OI 

4.5284E-Ol 

3.9976E-0; 

3.5293E-Ol 
J.lljl.)t:.-Ul 

2.7507E-01 

2.4139E-OI 

2.1184E-Ol 
1.859:lE-OI 

1.6317E-OI 

1.4307E-OI 

1.2516E-01 

1.0949E-01 

9.5793E-02 
8.3810E-02 

2.708SEI03 

2.2960E+03 

1.9011E+03 

1.5682E+03 

1.3050E+03 
1.0964E+03 

9. I 582E+02 
7.6459E+02 

6.365IE+02 

5.302IE+02 
4.4205E+02 

3.6887E+02 
3.0802E+02 

2.5736E+02 

2. I 522E+02 

1.8015E+02 

1.5092E+02 

1.2632E+02 
1.0534E+02 

8.7827E+OI 

7.3078E+01 

6.0665E+Ol 
4.982m.,..OI 

4.0956E+01 

3.37ooE+01 

2.7757E+01 

2.2884E+Ol 
2.0027E+OI 
1.9 1 72E+OI 
1.8952E+OI 
1.4858E+02 

1.4645E+02 

1.3998E+02 

1.2 1 84E+02 

1.0191E+02 
8.'i&?RE ... OJ 

7.241 6E+0 1 

6.0601 E+O 1 

5.0630E+OI 

4.2244E+01 
3.5223E+01 

2.9365E+OI 

2.4489E+OI 

2.0294E+Ol 
1.6765E+OI 

1.3851 E+OI 
1.1444E+OI 
9.4547E+00 
7.8092E+00 

6.4479E+00 

5.3244E+OO 

4.:I969E+OO 

3.6312E+OO 
2.I.)YYlJl::+UU 

~.4766E+00 

2.033IE+00 

1.6690E+OO 
1.3702E+OO 

l.: 250E+00 

9.227JE-OI 

7.5510E·-Ol 

6.1795E-01 

5.057:'E-01 
4.139IE-O: 

a(coh+inc) fJ.K X. 
cm2/g cm2/g nm 

S.IS38E+OO 

5.0635E+00 

4.9614E+00 

4.8483E+OO 

4.7253E+00 
4.5935E+00 

4.4539E+OO 

4.3078E+00 

4.156IE+00 

4.0000E+00 
3.8406E+00 

3.6789E+00 
3.5159E+00 
3.3526E+00 

3.1 899E+00 

3.0285E+00 

2.8693E+00 

2.7 1 29E+00 
2.56ooE+00 

2.4110E+00 

2.2666E+00 

2. 1270E+00 
1.99261:1"00 

1.8636E+00 

1.7403E+00 
1.6228E+00 

1.5112E+00 
1.4372E+00 
1.41 36E+00 
1.4074E+00 

1.4055E+00 

l.3982E+00 

1.3756E+00 

1.3056E+00 

1.2116E+00 
1.1?34F ... OO 

1.0407E+00 

9.6345E-OI 

8.9149E-OI 

8.246IE-01 
7.6258E-OI 

7.0519E-01 

6.5219E-OI 

6.0336E-01 
5.5846E-OI 
5.1724E-01 
4.7946E-01 

4.4490E-OI 

4.1333E-01 

3.8452E-01 

3.5827E-OI 

3 .. ~436E-OI 
3.1262E-OI 
:1.Y]lj5E-OI 

2.7489£-01 

2.5856E-Ol 

2.4373E-OI 
:1.302·1E-01 

2.1798B-O] 

2.068IE-Ol 

1.9663E-01 

1.8733E-Oi 
1.7882E--01 

1.7102E"·01 

O.OOOE+oo 

O.oooE+OO 

O.oooE+OO 

O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
0.0001:1"00 

O.OOOE+OO 

O.OOOE+oo 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O'OOOE+OO 
1.297E+02 

1.278E+02 

1.221E+02 

1.062E+02 

8.90IE+01 
7.SI6F ... Ol 

6.358E+01 

5.327E+OI 

4.455E+01 

3.719E+01 
3.102E+01 

2.587E+01 

2.158E+01 

1.790E+01 
1.479E+Ol 

1.223E+01 
1.011E+OI 

8.356E+00 
6.907E+00 

5.710E+00 

4.720E+OO 

3.902E+OO 

3.225E+00 
2.6661::+0U 

2.203E+00 

1.809E+OO 

1.485E+00 
1.219E+00 

1.00IE+00 

8.205E-01 

6.71IE-01 

5.490E-01 
4.490E-OI 
3.673E--01 

S.S74E-OI 

5.214E-OI 

4.878E-Ol 

4.563£-01 

4.268E-OI 
3.993E-01 

3.735E-01 

3.494E-01 

3.269E-OI 

3.058E-01 
2.860E-Ol 

2.676E-OI 
2.503E-01 
2.34IE-01 

2.190E-Ol 

2.049E-OI 

1.917E-OI 

1.793E-01 
1.677E-01 

1.569E-OI 

1.468E-OI 

1.373E-OI 
1.284E 01 

1.201E-01 

1.1 24E-01 

1.051E-OI 

9.834E-02 
9.390E-02 
9.248E-02 
9.21IE-02 

9.200E-02 

9.156E-02 

9.022E-02 

8.606E-02 

8.050E-02 
7 '>1.n::-()? 

7.045E-02 

6.590E-02 

6.165E-02 

5.767E-02 
5.395E-02 

5.046E-02 

4.72IE-02 

4.416E-02 
4.131E-02 

3.864E-02 
3.615E-02 

3.381E-02 
3.163E-02 

2.959E-02 

2.768E-02 

2.589E-02 

2.422E-02 
Llbbt,-Ul 

2.120E-02 

1.983E-02 

1.855E-02 
1.735E-02 

1.623E-02 

1.518E-02 

1.420E-02 

1.329E-02 

1.243E-02 
1.163E-02 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 



278 C. T. CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

-E JI h j.L cr(coh+inc) J.LK X. 
keY elatom elatom cm2/g cm2/g cm2/g nm 

I.l 3993 I E+02 3.50977E+O I 7.3328E-02 3.3877E-Ol 1.6385E-OI 3.004E-01 I.088E-02 
1.2 I 8587E+02 3.50883E+0 I 6.4159E-02 2.7728E-OI 1.5724E-OI 2.457E-OI I.OI7E-02 
1.302669E+02 3.50798E+OI 5.6139E-02 2.2696E-Ol l.5113E-OI 2.01OE-OI 9.518E-03 
1.392553E+02 3.50719E+Ol 4.9123E-02 1.8578E-01 1.4546E-OI I.644E-OI 8.903E-03 
I :488640E+02 3.50648E+Ol 4.2986E-02 1.5207E-01 1.4017E-0i 1.345E-OI 8.329E-03 
1.591356E+Q2 3.50583E+01 3.7616E-02 1.2449E-01 l.3524E-OI l.I00E-OI 7.791E-03 
1.701 159E+02--- 3.50524E+01 3.2918E-02 I.OI91E-OI 1.306IE-OI 8.996E-02 7.288E-03 
1.818539E+02 3.5047IE+OI 2.8808E-02 8.3427E-02 1.2625E-01 7.358E-02 6.818E-03 
1.944018E+02 3.50423E+O I 2.5212E-02 6.8300E-02 1.2212E-OI 6.018E-02 6.378E-03 
2.078 1 56E+02 3.50380E+OI 2.2066E-02 5.5917E-02 1.l821E-01 4.923E-02 5.966E-03 
2.22 J 'i4RP.+O? 3.50340E+OI 1.9312E-02 4.578IE-02 1.1 449E-0 I 4.026E-02 5.58IE-03 
2.374835E+02 3.50305E+01 1.6903E-02 3.7483E-02 1.1 094E-0 1 3.293E-02 5.22IE-OJ 
2.538699E+02 3.50273E+O I 1.4795E-02 3.0691E-02 l.0753E-Ol 2.694E-02 4.884E-03 
2.713869E+02 3.50245E+01 1.2950E-02 2.5129E-02 l.0425E-OI 2.203E-02 4.569E-03 
2.901 1 26E+02 3.502 1 9E+0 I 1.1335E-02 2.0576E-02 l.OIIOE-Ol 1.802E-02 4.274E-03 
3.10 1 304E+o2 3.50 1 96E+o1 9.9222b-U:; 1.6849B-02 9.8048E-02 IA74C 02 3.99gE-03 

3.3 I 5294E+02 3.50175E+Ol 8.6856E-03 l.3797E-02 9.5096E-02 1.206E-02 3.740E-03 
3.544049E+02 3.50 I 56E+O I 7.6033E-03 1.1298E-02 9.2234E-02 9.862E-03 3,498E-03 
3.788588E+02 3.501 39E+OI 6.6560E-03 9.2522E-03 8.9454E-02 8.066E-03 3.273E-03 
4.0.5000 1 E-r02 3.50 124C-rO 1 S.8269E-03 7.5770E-03 lUi749F.-02 6.598E-03 3.061E-03 
4.329451 E+02 3.501 1 IE+Ol 5.1012E-03 6.2052E-03 8,4116E-02 5.397E-03 2.864E-OJ 
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Kr Z= 36 

"wmic weight - 8.380000E+Ol glmol, nominal density p (glcmJ) - 3.4840E-03 

,.,(bams/atom) - f.L(cm2/g) X 1.39153E+02, E(eV) f.L(cm2/g) - !2(e!atom) x 5.02152E+D5 

~ edges. Edge energies (ke V): 

K 1.43256E+OO L L II 

M "- 2.88330E-OO M II 
1.92I00E+OO 
2.22700E-OO M III 

M V' '. g.89000E-02 
Relativistic correction e~te Irel (H82,3/5CL) - -2.3566E-OI, -1.4820E-Ol e/atom 
Suclear Thomson correction Irrr - -8.4840E-03 e!atom 

E 

keY 

1.069000E-02 
1.142761E-02 
1.221612E-02 
1.30S903E-02 
1.3960IOE-02 
1.492335E-02 
L • .59.5306E-02 

1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380130E-02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3. 1 09002E-02 
3.323523E-02 
3.552846E-02 
3.797993E -02 
4.060054E-02 
4.340198E-02 
4.639671E-02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6,477028E-02 
6.n3942E-02 
7.401695E-02 
7.912411E-02 
8,458368E - 02 
S.7122001::02 

8.845550E - 02 
8.8811IOE-02 
8.934450E-02 
9.041 995E-02 
9.067800E-02 
9.665893E-02 
1.033284E-Ol 
1.104581E-01 
1.I80797E - 0 I 
1.262272E -0 I 
1.349368E-01 
1.442475E-OI 
1.542005E-OI 
1.648404E-Ol 
1.762144E-OI 
1.883732E-OI 
2.013709E-OI 
2.095240E -0 1 
2.127310E-OI 

11 
e!atom 

9.29037E+OO 
9.28534E+OO 
9.27958E+OO 
9.27298E+oo 
9.26544E+OO 
9.25679E+OO 
9.24690E-t-OO 

9.235S6E+OO 
9.22256E+OO 
9.20767E+OO 
9.19057E+OO 
9.17096E+OO 
9.I4843E+OO 
9. 1 2254E+OO 
9.09275E+OO 
9.05845E+OO 
9.01 890E+OO 
8.97325E+OO 
8.92046E+OO 
8.85929E+OO 
8.78826E+OO 
8.70556E+OO 
8.60896E+OO 
8.49567E+OO 
8.36216E+OO 
8.20386E+OO 
8.0 1472E+OO 
7.78638E+OO 
7.50680E+OO 
7.15722E+OO 
6.70431 E+OO 
6.06764E+OO 
S.64666L't'OO 

5.27889E+OO 
5.01683E+OO 
5. I 1 898E+OO 
5.09657E+OO 
5.07502E+00 
4.30507E+00 
3.35762E+OO 
2.47607E+OO 
1.80997E+00 
1.49791 E+OO 
1.63144E+OO 
2.23705E+OO 
3.27653E+00 
4.66077E+OO 
6.26791 E+OO 
7.95392E+OO 
9.52269E+OO 
1.0 1 694E+0 1 

1.00543E+Ol 

Iz 
e!atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE't'OO 

O.OOOOE+OO 
O.OOOOE+OO 
4.1142E-OI 
4.6449E-OI 
4.781IE-OI 
9.1368E-Ol 
I. 7260E +00 
2.9 I 89E+00 
4. 4806E+OO 
6.3314E+OO 
8.3376E+OO 
I.OJ42E+OI 
1.2194E+OI 
1.3777E+OI 
1.5016E+OI 
1.5880E+OI 
1.6377E+OI 
1.6509E+OI 
1.6530E+OI 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.00001::.+00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.3 1 24E+03 
? 'i796E+OJ 

2.6476E+03 
4.7467E+03 
8.3879E+03 
1.3269E+04 
1.9054E+04 
2.5187E+04 
3.I027E+04 
3.6001E+04 
3.9709E+04 
4.!968E+04 
4.2790E+04 
4.233JE+04 
4.0838E+04 
3.9566E+04 
3.9019E+04 

1.72720E+OO 
2.1 3800E-OO 

17(coh 't' inc) 

cml/g 

1.6413E-04 
2.2323E-04 
3.0199E-04 
4.0636E-04 
5.4394E-04 
7.2427E-04 
9.5936E-04 
1.2642E-03 
1.6573E-03 
2.1615E-03 
2.8049E-03 
3.6213E-03 
4.6S20E-03 
5.9462E-03 
7.5629E-03 
9.57IBE-03 
1.2055E-02 
I.5I09E-02 
1.8845E-02 
2.3393E-02 
2.B90IE-02 
3.5536E-02 
4.3489E-02 
5.2975E-02 
6,423IE-02 
7.752IE-02 
9.3134E-02 
1.1139E-01 
I.326IE-OI 
1.5718E-OI 
1.8548E-OI 
2.179IE-01 
2.337IE-Ol 

2.4218E-OI 
2.4446E-Ol 
2.4790E-OI 
1.S4S91::-01 

2.5657E-01 
2.9685E-01 
3.4423E-01 
3.9747E-Ol 
4.5700E-01 
5.2324E-01 
5.9658E-01 
6.7739E-OI 
7.6598E-01 
8.6::62E-01 
9.6753E-OI 
I.0809E+OO 
1.2026E+OO 
1.2791 E+OO 
1.309IE+00 

L 
M 

III 
IV 

O.OOOE+OO 
O.OOOF,+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UOUE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
0.0001::100 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.67490E+OO 
8.89000E-02 

1\ 

nm 

1.I60E+02 
IOR'iH+02 

1.015E+02 
9.494E+Ol 
8.8BIE+Ol 
B.30BE+Ol 
7.772E+Ol 
7.270E+D1 
6.BOIE+01 
6.362E+01 
5.95IE+OI 
5.567E+01 
5.208E+Ol 
4.B72E+01 
4.557E+OI 
4.263E+01 
3.988E+OI 
3.731E+01 
3.490E+OI 
3.264E+OI 
3.054E+Ol 
2.857E+OI 
2.672E+01 
2.500E+Ol 
2.338E+OI 
2.187E+OI 
2.046E+OI 
1.914E+01 
1.79IE+OI 
1.675E+OI 
1.567E+OI 
1.466E+OI 
1.423E+Ol 
1.402E+Ol 
1.396E+OI 
I.388E+Ol 
1.371E+OL 

1.367E+Ol 
1.283E+OI 
1.2ooE+Ol 
1.122E+OI 
1.050E+01 
9.822E+OO 
9.188E+OO 
8.595E+OO 
8.040E+00 
7.52 1 E+OO 
7.036E+00 
6.582E+OO 
6.1 57E+00 
5.917E+OO 
5.828E+OO 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

2.135862E-OI 
2. 1 48690E -0 I 
2.152655E-0I 
2.18246OE-OI 
2.215865E-OI 
2:22,4773~-0 I 
2.238135E~ 
2.271540E-0I 
2.301188E-OI 
2.459970E-01 
2.629708E-OI 
2.8111581:>-01 

2.825634E - 0 1 
2.868883E-OI 
2.880417E-OI 
2.897716E-0I 
2.940966E - 0 I 
3.005128E-0I 
3.2 1 2482E-0I 
3.434143E-01 
3.671099E-OI 
3.924405E-01 
4.195189E-01 
4.484657E-01 
4.794098E-01 
5.12489IE-0I 
5.478508E-OI 
5.856525E-OI 
6.260625E-01 
6.692609E-OI 
7.154399E-01 
7.648052E-01 
8.175768E-0I 
8.739896E-Ol 
9.342948E-Ol 
9.987612E-01 
1.067676E+00 
1.141345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.641402E+00 
1.666526E+00 
1.673225E+00 
: .683275E+OO 
1.692656E+00 
1.703269E+00 
t.708398E+00 
1.71S564E 100 

1.725-173E+00 
1.735836E+00 
1.7 617 44E+OO 
1.820795E+00 
1.882580E+00 
1.91 I 395E+00 
1.919079E+00 
1.930605E+00 
1.946-130E+00 
1.959420E+00 
2.080733E+00 
2. 22-.\.304E+00 
2 .. ~77781 E+OO 
2.541848E+OO 

fl 
e/atom 

9.60025E+OO 
1.02597E+01 
1.04030E+O I 
I. 1041 8E+O I 
1.14044E+O I 
1.13064E+O I 
I. I 7277E+O I 
1.23826E+O I 
1.28377E+OI 
1.48064E+O 1 
I. 64724E+OI 
I. 77817Ih·O 1 

I. 78453E+0 1 
I. 78572E+0 1 
1.75673E+OI 
1.80720E+OI 
1.87115E+OI 
1.93348E+OI 
2.08660E+0 1 
2.2157IE+OI 
2.3288IE+OI 
2.42803E+OI 
2.5 1 426E+0 1 
2.58850E+0 I 
2.65175E+OI 
2.70500E+OI 
2.74917E+01 
2.785IOE+OI 
2.81356E+0 I 
2.83463E+0 I 
2.85005E+0 I 
2.85971 E+O 1 
2.86402E+0 1 
2.86334E+0 I 
2.858\oE+01 
2.85173E+0 I 
2.82840E+01 
2.79355E+OI 
2.74513E+01 
2.67719E+01 
2.5767IE+OI 
2.408IOE+0 1 
2.01715E+01 
1.48693E+0 I 
4.54605E+00 
1.00085E+0 1 
I.Ull':J':JE.+Ol 
1.82550E+0 1 
2.18851 E+O I 
2.24912E+0 I 
2.1 '1270EIO I 

1.5097 2E+0 I 
2.56951 E+O I 
3.23759E+0 1 

3.1 8384E+0 I 
2.96190E+OI 
2 .83527E+0 I 
2.72735E+OI 
2.80334E+0 1 
2.84968 E+O I 
2.8661 3E+0 I 
2.93996E+OI 
3.10583E+OI 
3.28:'140E+0 1 
3.41814E+01 

h 
e/atom 

1.6533E+01 
1.7597E+01 
1.7602E+01 
1.7627E+01 
1.764IE+OI 
1.7643E+OI 
1.8 I OOE+O 1 
1.8110E+OI 
1.811OE+01 
1.799IE+01 
1.7686E+01 
1.7230EIOI 

1.7 1 89E+01 
1.7066E+01 
1.7033E+OI 
1.7719E+OI 
1.7597E+01 
1.7410E+OI 
1.6780E+OI 
1.6086E+01 
1.5J44h+UI 

1.4562E+0I 
1.3759E+OI 
1.2949E+OI 
1.2 I 45E+OI 
1.1 356E+0I 
1.0589E+0I 
9.8506E+00 
9.1 436E+00 
8.4710E+00 
7.8343E+00 
7.2342E+00 
6.6708E+00 
6.1 435E+00 
5.6507E+00 
5.1933E+00 
4.6773E+00 
4.2 I 65E+00 
3.801IE+00 
3.4302E+00 
3.0995E+00 
2.8042E+00 
2.5402E+00 
2.4317E+00 
2.3783E+00 
2.3639E+00 
3.1022E+Ol 
2.6779E+01 
2.2746E+01 
2.1048E+01 
1.8094E+Ol 

1.6362E+01 
2.8190E+01 
1.9486E+01 
1.1709E+Ol 
9.7402E+00 
9.4114E+00 
9.3520E+00 
I. 1232E+OI 
1.1190£+0: 
:.II73E+OI 
;.1507E+01 
i .2000E+OI 
1.1.'39E+0 1 
1.0258E+01 
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3.8870E+04 
4.1 I 25E+04 
4.1059E+04 
4.0556E+04 
3.9978E+04 
3.9822E+04 
4.0609E+04 
4.0034E+04 
3.9518E+04 
3.6724E+04 
3.3772E+04 
3.0777E-!-04 

3.0548E+04 
2.9872E+04 
2.9694E+04 
3.0706E+04 
3.0045E+04 
2.909IE+04 
2.6229E+04 
2.352IE+04 
2.09l'S8E+04 

1.8633E+04 
1.6469E+04 
1.4499E+04 
1.272IE+04 
1.1 1 27E+04 
9.7060E+03 
8.446 I E+03 
7.3339E+03 
6.3559E+03 
5.4987E+03 
4.7498E+03 
4.0972E+03 
3.5297E+03 
3.0370E+03 
2.61 1 1E+03 
2.1998E+03 
1.855IE+03 
I. 5644E+03 
1.3206E+03 
1.1 I 63E+03 
9.4474E+02 
8.0057E+02 
7.4394E+02 
7. 1663E+02 
7.0943E+02 
9.2543Ei'03 

7.9445E+03 
6.7060E+03 
6.1867E+03 
5.2870F+m 

4.7616£+03 
8. I 548E+03 
5.5542E+03 
3.2291E+03 
2.598IE+03 
2.4725E+03 
2.4471E+03 
2.9216£+03 
2.8869E+03 
2.8634E+03 
2.7771E+03 
2.7090E+03 
2.~947E+03 

2.0264E+03 

a(coh+inc) 
cm2/g 

1.3 I 72E+OO 
1.3292E+OO 
1.3329E+OO 
1.3608E+00 
1.3920E+OO 
1.4OO3E+00 
1.41 27E+OO 
1.4439E+OO 
1.4714E+00 
1.6181E+00 
1.7725E+00 
1.9343E+OO 

1.9470E+00 
1.9849E+OO 
1.9950E+00 
2.0 10 I E+OO 
2.0476E+00 
2.1028E+00 
2.2775E+00 
2.4574E+00 
2.6419Ei'OO 

2.8298E+OO 
3.020 I E+OO 
3.2116E+OO 
3.403IE+00 
3.5934E+00 
3.7811E+00 
3.9648E+00 
4. I 432E+00 
4.31 49E+00 
4.4787E+00 
4.6332E+00 
4.7773E+00 
4.9099E+00 
5.0298E+00 
5. 1 362E+OO 
5.2283E+00 
5.3054E+00 
5.3670E+OO 
5.41 27E+00 
5.4423E+00 
5.4557E+00 
5.4529E+00 
5. 4466E+OO 
5.442IE+00 
5. 4408E+00 
5AJ87Ci'OO 

5.4367E+00 
5.4343E+00 
5.433 1 E+OO 
5.4306E+00 
5.4289E+00 
5.426IE+00 
5.41 89E+00 
5.4001 E+OO 
5.3773E+00 
5.3656E+00 
5.3625E+00 
5.3576E+00 
5.3508E+00 
5.3450E+00 
5.2870E+00 
5.2094E+00 
5.1 1 89E+00 
5.0164£+00 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
OOOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-rOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIQO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

run 

5.805E+oo 
5.770E+oo 
5.760E+oo 
5.681E+OO 
5.595E+OO 
5.573E+OO 
5.540E+OO 
5.458E+oo 
5.388E+00 
5.040E+OO 
4.715E+OO 
4410P'+OO 

4.388E+00 
4.322E+00 
4.304E+00 
4.279E+00 
4.2 1 6E+00 
4. 1 26E+00 
3.859E+00 
3.61OE+00 
3.377Ci'OO 

3. I 59E+00 
2.955E+OO 
2.765E+00 
2.586E+OO 
2.419E+00 
2.263E+00 
2.117E+00 
I. 980E+00 
1.853E+00 
1.733E+00 
1.621E+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.241E+00 
1.161E+00 
1.086E+00 
1.016E+00 
9.506E-OI 
8.892E-01 
8.318E-01 
7.7lS1E-OI 

7.554E-OI 
7.44OE-OI 
7.410E-Ot 
7.366E-O: 

7.325E-01 
7.279E-OI 
7.257E-Ol 
7.214E-01 
7.186E-OI 
7.143E-OI 
7.038E-OI 
6.809E-01 
6.586E-OI 
6.487E-OI 
6.46IE-OI 
6.422E-0) 
6.370E-OI 
6.328E-OI 
5.959E-OI 
5.574E-OI 
5.214E-OI 
4.878E-01 
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TA-aLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = O.OOI-O:OrOkeV to E = .wo..::1000 keY - Continued. 

= £ 
keY 

2.7 I 7235E+OO 
2.904724E+OO 
3.I05150E+OO 
3.3 1 9406E+OO 
3.548445E+OO 
3.7932'88E+OO 
4.055024E+OO 
4.33482IE+OO 
4.633924E+OO 
4.953664E+OO 
5.295467nTOO 

5.660855E+OO 
6.051453E+OO 
6.469004E+OO 
6.915365E+OO 
7.392525E+OO 
7.902609E+OO 
8.447890E+OO 
9.030794E+OO 
9.6539 1 9E+OO 
1.032004E+O 1 
1.103212E+OI 
1.179334E+O 1 
1. 260708E+O1 
1.347697E+O 1 
1.403909E+Ol 
1.425397E+OI 
1.431 1 27E+O 1 
1.440688E+O I 
1.46121IE+OI 
1.540095E+O I 
1.646362E+O 1 
1.759961E+Ol 
1.881398E+O 1 
2.0t 1215E+OI 
2.149988E+O 1 
2.298338E+O I 
2.456923E+O 1 
2.626450E+O 1 
2.807676E+OI 
3.001405E+OI 
3. 208502E+O 1 
3.429889E+O 1 
3.666551 E+O 1 
1919543E+OI 
4.1 89992E+O1 
-t.47910IE+Ot 
-1.. 7881 59E+O I 
S.118542E+O I 
5.4717)11=+01 
5.849270E+O I 
1i.252870E+Ol 
1i.684318E+O t 
-:'.145536E+OI 
~.638578E+OI 

~.16564DE+Ol 

'1.-:' 29069E+OI 
:U31374E+01 
i.975239E+0 I 
i .06635.'E+02 
1.I.W931 E+02 
:.218587E+02 
: .302669E+02 
! .39255 3E+02 
: A8864{)E+02 

/1 
e/atom 

3.49786E+01 
3.541 58E+O 1 
3.57012E+Ol 
3.59085E+Ol 
3.62018E+Ol 
3.62741E+Ol 
3.63433E+Ol 
3.63289E+OI 
3.62864E+Ol 
3.62252E+OI 
3.61:;I.5E+Ol 
3.60696E+OI 
3.5982IE+OI 
3.58912E+OI 
3.579R4F.j..()I 
3.57052E+OI 
3.56076E+OI 
3.55052E+OI 
3.54026E+O I 
3.52769E+Ol 
3.51272E+Ol 
3.49475E+01 
3.47 1 78E+O 1 
3.43871E+Ol 
3.37744E+OI 
3.27699E+Ol 
3.1 3987E+Ol 
2.97438E+OI 
3. 1 5725E+O 1 
3 .29645E+O 1 
3.44353E+OI 
3.5 1 565E+0 1 
3 .55643E+0 1 
3.5841 8E+O 1 
3.60333E+0 1 
3.61 637E+O 1 
3.62526E+0 1 
3.63 I 24E+0 1 
3.6353IE+Ol 
3.63793E+0 I 
3.64257E+0 I 
3.64237E+O 1 
3.64141E+Ol 
3.63994E+O I 
3.63815E+O I 
3.6.1{) I / E+V I 

3.63407E+O 1 
3.63194E+OI 
3.62981 E+O I 
3.6277 4E:+O 1 

3.62575E+0 I 
3.62388E+0 1 
3.62206E+OI 
3.62030E+O 1 
3.61863E+0 1 
3.61708E+OI 
3.61562E+O I 
J.61424E+OI 
J .61295E+0 I 
3.61175E+0 I 
3.61 065E+0 I 
3.60964E+OI 
3.6087IE+OI 
3.60786E+0 I 
3.60709E+0 I 

12 
e/atom 

9.0896E+OO 
8.0514E+OO 
7.2059E+OO 
6.4716E+OO 
5.7843E+OO 
5.l631E+OO 
4.5996E+OO 
4.0942E+OO 
3.6467E+OO 
3.251OE+OO 
2.900~E+W 

2.5898E+OO 
2.3 1 38E+OO 
2.069IE+OO 
1.8510E+OO 

1.6573E+OO 
1.4780E+OO 
1.318IE+OO 
1.I691E+OO 
1.0267E+OO 
9.0242E-Ol 
7.9399E-Ol 
6.9926E-OI 
6.1644E-Ol 
5.4394E-OI 
5.0406E-OJ 
4.9003E-OJ 
4.8640E-OJ 
3.7394E+OO 
3.6342E+OO 
3.2888E+OO 
2.9440E+OO 
2.6507E+OO 
2.388IE+OO 
2.J362E+OO 
J.9080E+OO 
1.7024E+OO 
1.5 1 82E+OO 
1.3541E+OO 
1.2040E+OO 
1.0650E+OO 
9.4055E-OI 
8.3069E-OI 
7.3368E-OI 
6.4798E-OI 
5.7220E-OI 
5.0509E-01 
4.4588E-OI 
3.9364E-01 
J.4754C 01 
3.0686E-01 
2.7079E-OI 
2.3777E-OI 
2.0879E-01 
1.8335E-OI 
1.6085E-Ol 
1.4D79E-01 
1.2323E-01 
1.0787E-OI 
9.4427E-02 
8.2662E-02 
7.:!366E-02 
6.3355E-02 
5.5468E-02 
4.8565E~02 

1.6798E+03 
1.3919E+03 
1.1653E+03 
9.790IE+02 
8.1 855E+02 
6.8349E+02 
5.6959E+02 
4.7427E+02 
3.9517E+02 
3.2955E+02 
2.7507E+02 
2.2973E+02 
1.9200E+02 
1.606IE+02 
1.34M!E+02 

1.1258E+02 
9.39 I 8E+OI 
7.8347E+01 
6.5009E+Ol 
5.3402E+OI 
4.39IOE+OJ 
3.6140E+Ol 
2.9774E+Ol 
2.4553E+OJ 
2.0267E+Ol 
1.8029E+Ol 
1.7263E+Ol 
1.7067E+Ol 
1.3034E+02 
1.2489E+02 
1.0723E+02 
8.9793E+Ol 
7.5630E+Ol 
6.3738E+01 
5.3337E+01 
4.4563E+OI 
3.7 1 94E+0 1 
3. 1 030E+0 1 
2.5890E+OI 
2.1533E+OI 
L7RI8E+OI 
1.4720E+01 
1.2162E+OJ 
I. 0048 E+OI 
8.3016E+OO 
6.8575E+00 
5.6625E+OO 
4.676IE+OO 
3.8617E+OO 
.3.1 894E+OO 

2.6343E+00 
2.1 746E+OO 
1.7862E+00 
1.4673E+OO 
1.2053E+00 
9.8918E-01 
8.099IE-01 
6.6316E-01 
:i.4.'02E-OI 
4.4466E-OI 
3.6414E-O: 
2.982IE--01 
2.4422E-OI 
2.0<X)2E - 0 I 
1.(,3?CE-OI 

<r(coh+inc) 
cm2/g 

4.9028E+OO 
4.7791E+OO 
4.6465E+OO 
4.506IE+OO 
4.3588E+OO 
4.2060E+OO 
4.0487E+OO 
3.8879E+OO 
3.7247E+OO 
3.5602E+OO 
3.3953E+OO 
3.2309E+OO 
3.0679E+OO 
2.9069E+OO 
2.748SE.,.OO 

2.594 I E+OO 
2. 4434E+OO 
2.2972E+OO 
2. 1 559E+OO 
2.01 97E+OO 
1.8891E+OO 
1.7641E+OO 
1.6450E+OO 
1.53J8E+OO 
1.4246E+OO 
1.36 1 9E+OO 
1.339 1 E+OO 
1.3332E+OO 
1.3233E+OO 
1.3026E+00 
1.2279E+OO 
1.1383E+OO 
1.0543E+OO 
9.759IE-01 
9.0282E-01 
8.3486E-OI 
7.7183E-01 
7.1350E-01 
6.5964E-OI 
6.IOOOE-01 
S.643SE-OJ 

5.2244E-OI 
4.8404E-OI 
4.4891 E-OI 
4.1682E-OI 
3.8755E-OI 
3.6088E-Ol 
3.3660E-OI 
J.i453E-01 
2.'144) E -01 
2. 7626E-0 1 
2.5972E-01 
2.4470E-01 
2.3107E-01 
2.1867E-OI 
2.074DE-01 
1.9714E-0; 
1.8779E-01 
1.7924E-01 
1.7142E-OI 
1.6424E-01 
:.5763E-01 
1.:i153E-OI 
1...1588E~01 

1.4j)63E -O! 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
nOOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
1.136E+02 
I.088E+02 
9.338E+OI 
7.833E+OI 
6.613E+01 
5.586E+OI 
4.680E+OI 
3.913E+Ol 
3.268E+OI 
2.727E+Ol 
2.276E+OI 
1.895E+Ol 
1.570E.,.OI 

1.298E+OI 
1.073E+Ol 
8.867E+OO 
7.330E+OO 
6.059E+OO 
5.008E+OO 
4.I4DE+00 
3.422E+OO 
2.829E+00 
2.339E+OO 
1.932E+OO 
1.587E+00 
1.303E+OO 
1.07IE+OO 
8.784E-01 
7.189E-01 
5.884E-OI 
4.815E-01 
3.94IE-01 
3.225E-OI 
2.639E-01 
2.:60E-01 
l.768E-0! 
i.447E-01 

h 
nm 

4.563E-Ol 
4.268E-OI 
3.993E-Ol 
3.735E-OI 
3.494E-OJ 
3.269E-OJ 
3.058E-Ol 
2.860E-Ol 
2.676E-Ol 
2.503E-Ol 
2.34IE-OI 
2.190E-OJ 
2.049E-OJ 
J.917E-OI 
1:1':J3h-OI 

J.677E-OI 
J.569E-OI 
1.468E-OI 
J.373E-OI 

1.284E-Ol 
1.201E-OI 
1.l24E-01 
1.051E-Ol 
9.834E-02 
9.200E-02 
8.831E-02 
8.698E-02 
8.663E-02 
8.606E-02 
8.485E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.J95E-02 
5.046E-02 
4.721E-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
, 163E-02 

2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
l.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
U29E-02 
1.243E-02 
l. !63E-02 
1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
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TABLE I: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E II h IJ.. a(coh+inc) IJ..K A 
keY elatom elatom cm2/g cm2/g cm2/g nm 

1.59 1 356E+02 3.60639E+O 1 4.2522E-02 1.3418E-Ol 1.3573E-OI 1.l84E-01 7.79IE-03 
1. 70 1 1 59E+02 3.60575E+OI 3.7233E-02 1.0991E-OI 1.3114E-OI 9.690E-02 7.288E-03 
1.8 I 8539E+02 3'60517E+O I 3.2603E-02 9.0025E-02 1.2683E-Ol 7.93IE-02 6.818E-03 
1.944018E+02 3.60465E+O I 2.8549E-02 7.3744E-02 1.2276E-Ol 6.490E-02 6.378E-03 
2.Q78 I 56E+02 3'60417E+Ol 2.5000E-02 6.0409E-02 1.l890E-Ol 5.312E-02 5.966E-03 
2.211548E+02 3.60374E+01 2.1893E-02 4.9487E-02 1.l523E-Ol 4.347E-02 5.58IE-03 
2.374835E~ 3.60336E+O I 1.9173E-02 4.0541E-02 1.1173E-Ol 3.558E-02 5.221E-03 
2.538699E+02 3.6030 lE+O 1 1.6792E-02 3.3214E-02 1.0838E-01 2.912E-02 4.884E-03 
2.7 I 3869E+02 3.60269E+Ol 1.4706E-02 2.7211E-02 1.0515E-01 2.383E-02 4.569E-03 
2.901 1 26E+02 3.6024IE+Ol 1.2880E-02 2.2294E-02 1.0205E-OI 1.950E-02 4.274E-03 
3.10130~E+02 3.60216E+Ol 1.128IE-02 1.8266E-02 9.905IE-02 1.596E-02 3.998E-03 
3.315294E+02 3.60 1 93E+O 1 9.8811E-03 1. 4966E-02 9.61 48E-02 1.306E-02 3.740E-03 
3.544049E+02 3.60 1 73E+O 1 8.6549E-03 1.2263E-02 9.333IE-02 1.069E-02 3.498E-03 
3.788588E+02 3.60154E+Ol 7.5812E-03 1.0048E-02 9.0S9SE-02 8.749E-03 3.273E-03 
4.U:>000 I c+U2 3.6UUtsc+Ul 6.6408B-03 1S.2338B-OJ 8.7931E-02 7. 160E-03 3.061E-03 

4.329451 E+02 3.60123E+OI 5.8 I 72E-03 6.7471E-03 8.5335E-02 5.860E-03 2.864E-03 
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Rb Z= 37 

.'-lomiC weight - 8.546780E+O 1 g/mol. nominal density p (g/cmJ) - 1.5290E+OO 

jj.,(bamslatom) - lL(cm2Ig) X 1.41923E+02, E(eV) lL(cm2/g) - /l(elatom) X 4.92353E+05 

~ edges. Edge energies (ke V): 

K 1.51997E+OO L 2.0651OE+OO L II 
M 3.22100E-OO M II 2.47400E-OO M III 
M V 1~10300E-0i 

Rdativistic correction es'tixtate ire! (H82.3/5CL) - -2.5194E-0l. -1.5840E-Ol e/atom 
";uclear Thomson correction fNT - -8.7870E-03 elatom 

/:; 

keY 

1.069OOOE -02 
1.14276112-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.0833 1 4E-02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.639671E-02 
4.959809E-02 
S.302035E-02 
S.667876E-02 
6.058959E - 02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.912411E-02 
8.458368E - 02 
\W4IW.:;t:;-O:L 
9.665893E -02 
1.033284E-OI 
1.080940E-Ol 
1.095640E-Ol 

1.097485E-01 
1.101897E-OI 
I.I04581E-OI 
1.108515E-OI 
1.112410E-Ol 
1.116882E-OI 
Ll23590E-OI 
1.1 2506DE-O I 
1.140360E-Ol 
Ll80797E - 0 I 
1.262272E-OI 
1.34936SE - 0 I 
1.442475E-OI 
1.542005E-OI 
1.648404E-OI 

11 
e/atom 

1.06052E+Ol 
1.06015E-I-Dl 
I.05972E+01 
1.05923E+0 1 
1.05867E+Ol 
1.05803E+O 1 
l.05730E+Ol 
I.05646E+O 1 
l.05550E+Ol 
1.05440E+O 1 
l.05314E+Ol 
l.05170E+Ol 
l.05004E+Ol 
1.04814E+Ol 
l.04596E+Ol 
1.04345E+0 1 
1.04051E+0 1 
l.03726E+Ol 
1.03345E+O 1 
1.02905E+0 1 
1.02397E+O 1 
1.0 1 S09E+OI 
1.01 I 28E+Ol 
1.00337E+Ol 
9.941 64E+OO 
9.83403E+OO 
9.7078 1 E+OO 
9.55905E+OO 
9.38267E+OO 
9.17195E+OO 
8.9 I 774E+OO 
8.60695E+OO 
lS.:lI':f/Lt:.+W 

7.72246E+OO 
7.04466E+OO 
6.36832E+OO 
6.050().1E+OO 

5.99430E+OO 
5.78032E+OO 
5.7S27SE+OO 
5.77037E+OO 
5.721ISE+OO 
5.5894SE+OO 
5.59619E+OO 
S.59062E+OO 
S,45079E+OO 
4.9 I 265E+OO 
3.69986E+OO 
2.56355E+OO 
1.74687E+OO 
1.46669E+OO 
1.84424E+OO 

!2 
eJatom 

O.OOOOE+OO 
OOOOOF..oo 

O.OOOOEtOO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
U.UUUUE+W 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE.OO 

O.OOOOE+OO 
O.OOOOE+OO 
2.S914E-OI 
2.6970E-OI 
2.8054E-Ol 
2.9347E-01 
4.9693E-OI 
5.0427E-Ol 
5.8678E-Ol 
8.6744E-OI 
1.7961E+OO 
3.2757E+OO 
5.2741E+OO 
7.6481E+OO 
I.OI63E+Ol 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
U.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.1551E+03 
I. I 979E+03 
1.2417E+03 
1.2937E+03 
2. I 775E+03 
2.2068E+03 
2.5334E+03 
3.6169E+03 
7.0056E+03 
I. I 952E+04 
1.8002E+04 
2.4420E+04 
3.0356E+04 

1.86390E+OO 
2.38500E-OO 

v (cohTinc) 

cm2Jg 

1.5427E-04 
2.1002E-04 
2.8438E-:-04 
3.8304E-04 
5.1319E-04 
6.8398E-04 
9.0686E-04 
1.I962E-03 
1.5696E-03 
2.0492E-03 
2.6617E-03 
3.4398E-03 
4.4231E-03 
5.6593E-03 
7.2050E-03 
9.1 280E-03 
1.l508E-02 
1.4437E-02 
1.8026E-02 
2.2398E-02 
2.7699E-02 
3.4093E-02 
4. 1 766E-02 
5.0927E-02 
6.1811E-02 
7.4677E-02 
8.981OE-02 
l.0752E-Ol 
1.2814E-0i 
1.5204E-Ol 
1.7960E-Ol 
2.112IE-OI 
2.473IE-OI 

2.8832E-Ol 
3.3469E-OI 
3.6928E-Ol 
3.8018E-Ol 

3.8156E-01 
3.8485E-01 
3.8686E-OI 
3.8981E-Ol 
3.9274E-Ol 
3.9611E-Ol 
4.0118E-Ol 
4.0230E-Ol 
4.1396E-Ol 
4.4526E-Ol 
5.1033E-Ol 
5.8246E-Ol 
6.6204E-OI 
7.4940E-Ol 
8.4483E-Ol 

L 
M 

III 
IV 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OUOE+W 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.80440E+OO 
1.11800E-OI 

A 

nm 

1.160E+02 
I.085E+02 
I.015E+02 
9.494E+OI 
8.881E+OI 
8.308E+01 
1.112E+Ol 

7.270E+Ol 
6.801E+Ol 
6.362E+Ol 
5.951E+Ol 
5.567E+Ol 
5.208E+Ol 
4.872E+Ol 
4.557E+Ol 
4.263E+Ol 
3.988E+Ol 
3.73IE+OI 
3.490E+Ol 
3.264E+Ol 
3.054E+Ol 
2.857E+Ol 
2.672E+OI 
2.500E+OI 
2.338E+Ol 
2.1 87E+Ol 
2.046E+OI 
1.914E+Ol 
1.791E+OI 
1.675E+OI 
1.567E+OI 
1.466E+OI 
1.371ETOI 

1.283E+Ol 
1.200E+OI 
1.147E+OI 
1.1 12F.+OI 
1.130E+Ol 
1.1 25E+0 1 
1.1 22E+Ol 
1.I18E+Ol 
1.115E+Ol 
1.110E+Ol 
1.1 03E+0 1 
I. I 02E+0 1 
I.087E+Ol 
I.050E+Ol 
9.822E+OO 
9.188E+OO 
8.595E+OO 
8.040E+OO 
7.521E+OO 
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TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.762144E-01 
1.883732E-01 
2.013709E-01 
2.152655E-01 
2.301188E-01 
2.337300E-(}1 
2.373075E-0I' 
2.382615E-0I 
2.396925E-01 
2.424520E-01 
2.432700E-OI 

2.459970E-01 
2.461630E-0 I 
2.471526E-0I 
2.4S6370E-OI 
2.523480E-01 
2.629708E-01 
2.811158E-01 
3.005128E-01 
3.156580E-OI 
3.204895E-OI 
3.212482E-Ol 
3.217779E-01 
3.237105E-OI 
3.285420E-Ol 
3.434143£-01 
3.671099E-OI 
3.924405E-OI 
4.195189E-01 
4.484657E-OI 
4.794098E-01 
5.12489IE-OI 
5.478508E-0 1 
5.856525E-OI 
6.260625E-01 
6.692609E-01 
7.154399E-OI 
7.648052E-OI 
8.175768E-OI 
8.739896E-0I 
Q 142Q48E-OI 
9.987612E-0I 
1.067676E+00 
1.141345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1 .490486E+00 
1.593329E+00 
1,703269E-t-OO 

1.768312E+00 
1,795378E+00 
1.8m596£+00 
1.8 1 3422E+00 
1.820795£+00 
1.826622E+00 
1.840488£+00 
1,854580£+00 
1.862036E+00 
1.873219E+00 
1.901178E+00 
1.946430E+00 
2.023798£+00 
2.054774E+00 
2.063035E+00 

fl 
elatom 

2.87535E+OO 
4.44382E+OO 
6.35797E+OO 
8.37821E+OO 
1.0 1 330E+o 1 
1.03741E+Ol 
1.02407E+O 1 
9.69342E+OO 
1.04916E+0 1 
I. 12475E+oI 
1. 1 3947E.,.0 1 

1. 1 7264E+o 1 
1.1 73 35E+o 1 
1. I 6209E+o 1 
1.21407E+01 
1.29482E+0 I 
1.45810E+0 1 
1.67594E+0 1 
1.85648E+O 1 
1.95375E+0 1 
1.95433E+O 1 
1.94315E+OI 
1.92 1 33E+OI 
1.978 19E+o I 
2.04946E+0 I 
2.17872E+01 
2.32924E+Ol 
2. 45443E+o 1 
2.56094E+Ol 
2.65213E+0 1 
2.73013E+Ol 
2.796 1 7E+0 1 
2.85146E+0 1 
2.89716E+OI 
2.93430E+OI 
2.96376E+01 
2.98635E+Ol 
3.00328E+Ol 
3.01412E+01 
3.01985E+OI 
3.02095E+OI 
3.01813E+01 
3.00924E+01 
2. 98858E+0 I 
2.95799E+0 1 
2.91656E+0 1 
2.86048E+0 I 
2.78159E+OI 
2.66003E+0 I 
2.42705E-t-O I 

2.09998E+0 I 
1.67689E+01 
1.20 146E+Ol 
1.65024E+0 1 
1.81 208E+0 1 
1.88680E+Ol 
1.97523£+01 
1.95105E+Ol 
1.766'13E+0 1 
2.05312E+Ol 
2,36161 E+O 1 
2.58435E+0 t 
2. 75287E+0 I 
2,73506E+01 
2.65310E+OI 

h 
elatom 

1.2561E+Ol 
1.4622E+Ol 
1.6204E+Ol 
1.7252E+Ol 
1.7780E+Ol 
1.7834E+Ol 
1.7863E+Ol 
1.7867E+Ol 
1.9 I 52E+01 
1.9176E+Ol 
1.9181E.OI 

1.9190E+01 
1.9 1 90E+0 1 
1.9191E+OI 
1.9742E+OI 
1.9744E+01 
1.9673E+01 
1.9343E+01 
I. 8795E+0 1 
I.!fL~/E+OI 

1.8117E+01 
1.8090E+01 
1.8071E+0I 
1.8835E+01 
1.8663E+01 
1.8124E+Ol 
1.7264E+01 
1.6369E+01 
1.5460E+01 
1.4553E+OI 
1.3654E+01 
1.2771E+Ol 
1.1912E+Ol 
1.1 084E+0 1 
1.0291E+Ol 
9.5364E+00 
8.8212E+00 
8.1467E+00 
7.5128E+00 
6.919IE+00 
6.3649E+00 
5.8487E+00 
5.259IE+00 
4.7337E+00 
4.2670E+00 
:I.lS:lU9E+OO 
3.4763E+00 
3.1425£+00 
2.8447E+00 
2.S786E+OO 

2.4416E+00 
2.3885E+00 
2.3747E+00 
1.1451E+OI 
I. 1 348E+OI 
1.1268E+01 
1.1081E+01 
1.0895E+Ol 
1,0798E+OI 
1.5142E+01 
1.4663E+Ol 
1.4007E+Ol 
1,3090E+01 
1.2769E+01 
1.2687E+01 
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3.5096E+04 
3.8217E+04 
3.9620E+04 
3.9459E+04 
3.8040E+04 
3.7567E+04 
3.7062E+04 
3.6922E+04 
3.9341E+04 
3.894 I E+04 
3.8820E~4 

3.8408E+04 
3.8383E+04 
3.8230E+04 
3.9094E+04 
3.8523E+04 
3.6832E+04 
3.3878E+04 
3.0792E+04 
2.8.524E-t-04 

2.7833E+04 
2.7726E+04 
2.765IE+04 
2.8648E+04 
2.7968E+04 
2.5985E+04 
2.3154E+04 
2.0536E+04 
1.8144E+04 
1.5977E+04 
1.4023E+04 
1.2269E+04 
1.0705E+04 
9.3182E+03 
8.0933E+03 
7.01 56E+03 
6.0706E+03 
5.2445E+03 
4.5243E+03 
3.8978E+03 
3.354IE+03 
2.8832E+03 
2.4252E+03 
2.0420E+03 
1.7219E+03 
IA.337E-t-03 

1.2276E+03 
1.0381E+03 
8.7902E+02 
74<;1RE+02 
6.7983E+02 
6.550IE+02 
6.4862E+02 
3.1091E+03 
3.0687E+03 
3.0373E+03 
2.9642E+03 
2.8923E+03 
2.8552£+03 
3.9798£+03 
3.7973E+03 
3.5432E+03 
3.1846E+03 
3.0598E+03 
3.0279E+03 

9.4857E-Ol 
1.0608E+OO 
1.18 1 5E+OO 
1.3108E+OO 
1.4486E+OO 
1.4819E+00 
1.5149E+00 
1.5237E+00 
1.5368E+OO 
1.5622E+00 
1.5697E+OO 
1.5946E+00 
1.5961£+00 
1.6052E+OO 
1.6187E+OO 
1.6525E+OO 
1.7486E+00 
1.9102E+00 
2.0787E+00 
2.207IE-t-OO 

2.2474E+00 
2.2537E+00 
2.2581E+OO 
2.2741E+00 
2.3 1 39E+00 
2.4343E+00 
2.61 97E+00 
2.8089E+00 
3.OOO9E+00 
3. 1 945E+00 
3.3885E+00 
3.5815E+00 
3.7724E+00 
3.9597E+OO 
4. 1 42 1 E+OO 
4.318IE+00 
4.4865E+00 
4. 6460E+00 
4.7953E+00 
4.9332E+00 
5.0587E+00 
5.17WI::;+UU 
5.2688E+00 
5.3517E+00 
5.419IE+00 
5.4706E.OO 

5.5058E+00 
5.5247E+00 
5.5272E+00 
5.5136E+00 
5.4989E+00 
5.4915£+00 
5.4895E+00 
5.4863E+00 
5.4840£+00 
5.4822E+00 
5.4778E+00 
5.4731 E+oo 
5.4706E+00 
5.4667E+00 
5.4566E+00 
5.4391 E+OO 
5.4059E+00 
5.3916E+00 
5,3877E+00 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
0.0001::;+00 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.OOOE.OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O'OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

7.036E+OO 
6.582E+OO 
6. 157E+OO 
5.760E+OO 
5.388E+OO 
5.305E+00 
5.225E+OO 
5.204E+OO 
5. 173E+OO 
5.114E+OO 
5.097E+OO 
5.040E+OO 
5.037E+00 
5.017E+00 
4.987E+OO 
4.9i3E+OO 
4.715E+00 
4.4IOE+OO 
4.126E+00 
1.Q'RR+OO 
3.869E+OO 
3.859E+OO 
3.853E+OO 
3.830E+OO 
3.774E+00 
3.61OE+OO 
3.377E+00 
3.159E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.621E+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.24IC-t-OO 

1.16IE+00 
1.086E+00 
1.016E+00 
g.506E-Ol 
8.892E-Ol 
8.318E-OI 
7.78IE-OI 
7.279E-OI 
7.01IE-OI 
6.906E-Ol 
6.878E-Ol 
6.837E-Ol 
6.809E-Ol 
6.788E-OI 
6.736E-Ol 
6.685E-OI 
6.659E-01 
6.619E-OI 
6.52IE-OI 
6.370E-Ot 
6.126E-Ol 
6.034E-01 
6.010E-01 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z-I-92, from E = O.OOI-O.OlOke." to E = 400--1000 keY - Continued. 

= 
£ 
keV 

2.075425E+OO 
2.080733E+OO 
2. 1 06402E+OO 
2.224~E+OO 
2.3777&-l,E+OO 
2.541 848I!+OO 
2.7 I 7235E+OO 
2.904724E+OO 
3.105150E+OO 
3.3 1 9406E+OO 
3.S48445E+OO 
3.793288E+OO 
4.055024E+OO 
4.334821E+OO 
46:H924E+OO 
4.953664E+OO 
5. 295467E+OO 
5.660855E+OO 
6.05 I 4S3E+OO 
6.4()9UQ41::+00 

6.915365E+OO 
7.392525E+OO 
7.902609E+OO 
1I.4471190E+OO 

9.030794E+OO 
9.653919E+OO 
I.032004E+O 1 
I.J03212E+Ol 
1.1 79334E+Ol 
1.260708E+O 1 
1.347697E+Ol 
1.440688E+OI 
1.489571 E+o 1 
1.5 1 2370E+O 1 
1.5 1 8450E+O 1 
1.527570E+01 
1.540095E+O I 
1.550369E+0 I 
1.646362E+O 1 
1.759961 E+OI 
1.881398E+O 1 
2.011215E+OI 
2.1 49988E+O 1 
2.298338E+0 I 
2.456923E+0 I 
2.626450E+0 1 
2.807676E+Ol 
3.00 1 4OSE+OI 
3.208S02E+OI 
3,429889E+O I 
3.66655IE+Ol 
3.919543E+O 1 
4.1 89992E+O I 
4.479101E+Or 
4.788159E-t-OI 

5.1 I 8542E+O r 
5,471721 E+OI 
5.849270E+01 
6.252870E+O I 
6.684318E+O 1 
7.145536E+OI 
7 .638578E+O 1 
8.1 65640E+OI 
~.729069E+Ol 

9.331374E+OI 

II 
elatom 

2.77221E+Ol 
2.80720E+O 1 
2.90967E+Ol 
3.l4076E+Ol 
3.3121SE+Ol 
3.43107E+O 1 
3.5 1 644E+O 1 
3.5799SE+O 1 
3.62964E+O 1 
3.66 1 SOE+O1 
3.68409E+01 
3.7 1 467E+Ol 
3.72307E+Ol 
3.73083E+01 
1.T1012E+01 
3.72647E+Ol 
3.72079E+01 
3.71377E+01 
3.70586E+Ol 
3.697371::+0 1 

3.68848E+OI 
3.67938E+O 1 
3.67023E+01 
3.66011 3 E+O1 

3.65 1 47E+O 1 
3.64009E+Ol 
3.62685E+Ol 
3.61 1 54E+OI 
3.59319E+01 
3.56954E+Ol 
3.53489E+01 
3.46753E+Ol 
3.37901E+Ol 
3.24280E+Ol 
3.07845E+0 I 
3.24638E+0 I 
3.35245E+Ol 
3.39820E+Ol 
3.55543E+OI 
3.62 1 84E+0 I 
3.66050E+Ol 
3.68702E+0 I 
3.70520E+01 
3.71762E+Ol 
3.72613E+Ol 
3.73198E+01 
3.73592E+Ol 
3.73806E+Ol 
3.74248E+Ol 
3.74215E+Ol 
3.741 IOE+OI 
3.73958E+OI 
3.73776E+O 1 
3.73576E+OI 
J. 7JJ67E-t-O 1 

3.73153E+OI 
3.72942E+0 j 
3.72736E+0 1 
3.72538E+01 
3.72352E+0 1 
3.72171 E+O 1 
3.71997E+OI 
3.7184IE+OI 
3. 716~6E+O I 
3.71539E+01 

h 
elatom 

1.4480E+OI 
1.4424E+OI 
1.4161E+OI 
1.3092E+OI 
I. 1 929E+O 1 
I.0816E+OI 
9.7911E+00 
8.8531E+OO 
7.9746E+00 
7.l601E+00 
6.4342E+OO 
5.7579E+00 
5.1 392E+OO 
4.5792E+OO 
4_0776R+OO 

3.6308E+00 
3.2358E+00 
2.8864E+00 
2.5770E+00 
2.3017B+OO 
2.0576E+OO 
1.841 ~E+OO 
1.6480E+OO 
1.4703E+00 

1.3082E+00 
1.149lE+OO 
1.0103E+00 
8.8918E-01 
7.8333E-Ol 
6.9075E-Ol 
6.0970E-01 
5.3867E-Ol 
5.0650E-OI 
4.92S4E-OI 
4.8892E-Ol 
3.7245E+00 
3.6643E+00 
3.6 I 59E+00 
3.2333E+00 
2.8978E+00 
2.6097E+00 
2.3484E+00 
2.1007E+OO 
1.876SE+00 
1.6749E+00 
1.4947E+00 
1.3296E+00 
1.1815E+00 
1.0446E+00 
9.2254E-OI 
8.14B2E-Ol 
7.1970E-01 
6.3565E-OI 
5.6!36E-OI 
4.9552[>01 

4.3743E-01 
3.8618E-01 
3.4095E-OI 
3.0[04E-Ol 
2.655:2£-01 
2.3329£-01 
2.0497E-OI 
1.7991E-OI 
I.Y/~)l::.-U1 

1.3798E-01 

3.4350E+03 
3.4130E+03 
3.3 101 E+03 
2. 8979E+03 
2.4700E+03 
2.0950E+03 
1.7741E+03 
1.5006E+03 
1.2645E+03 
1.0620E+03 
8.9276E+02 
7.4735E+02 
6.2399E+02 
5.2011E+02 
4_3324E+02 

3.6087E+02 
3.0085E+02 
2.5104E+02 
2.0967E+02 
1.7518E+02 
1.4650E+02 
1.2262E+02 
1.0267E+02 
II.S69IB+01 

7.1320E+OI 
5.8603E+01 
4.820 I E+OI 
3.9683E+Ol 
3.2703E+Ol 
2.6976E+Ol 
2.2274E+Ol 
1.8409E+Ol 
1.6742E+Ol 
1.6035E+OI 
1.5853E+OI 
1.2004E+02 
J.l714E+02 
1.1 483E+02 
9.6694E+Ol 
8.I066E+OI 
6.8293E+01 
5.7490E+01 
4.8 I06E+O 1 
4.0198E+Ol 
3.3564E+01 
2.8020E+Ol 
2.3316E+Ol 
1.9381E+Ol 
1.6029E+01 
1.3243E+Ol 
1.0942E+Ol 
9.0405E+OO 
7.4694E+00 
6. 1 ?06E+00 
3.0953E-t-OO 

4.2076E+OO 
3.4749E+00 
2.8699E+OO 
2.3704E+00 
l.9558E+OO 
1.6074E+00 
l.3212E+00 
I.0848E+00 
~U\!$66t.-UI 

?2801E-Ol 

5.3818E+OO 
5.3792E+OO 
5.3667E+00 
5.3052E+OO 
5.2 1 79E+OO 
5.1180E+OO 
5.0066E+OO 
4.8847E+OO 
4.7534E+OO 
4.61 37E+OO 
4.4669E+OO 
4.3 I 39E+OO 
4. 1 560E+OO 
3.9943E+OO 
'U~29RR+OO 

3.6636E+OO 
3.4966E+OO 
3.3299E+OO 
3. 1 642E+OO 
3.0004E+OO 
2.839 1 E+OO 
2.6812E+OO 
2.5271E+OO 
2.3773EI00 

2.2324E+oo 
2.0926E+OO 
1.9582E+OO 
1.8296E+OO 
1.7068E+OO 
1.5900E+00 
1.4791E+OO 
1.3743E+00 
1.3242E+OO 
1.3018E+OO 
1.2960E+OO 
1.2873£+00 
1.2755E+00 
1.2660E+00 
1.1826E+OO 
1.0955E+00 
1.0140E+OO 
9.3799E-01 
8.6725E-Ol 
8.0158E-Ol 
7.4076E-OI 
6.8455E-OI 
63272E-Ol 
5.850IE-OI 
5.4119E-OI 
5.0102E-01 
4.6424E-OI 
4.3064E-Ol 
3.9997E-OI 
3.7202E-Ol 
3,4659E-Ol 

3.2346E-OI 
3.0244E-0) 
2.8335E-01 
2.6603E-OI 
2.5031E-Ol 
2.3604E-Ol 
2.2308E-01 
2.ll30E-0I 
2.0058E-Ol 
J.9082E-OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OJ)(IOE ... OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.l)OOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
1.045E+02 
1.019E+02 
9.989E+01 
8.408E+Ol 
7.06IE+01 
5.962E+01 
5.029E+01 
4.212E+01 
3.522E+0) 
2.942E+01 
2.457E+01 
2.047E+OI 
1.704E+OI 
1.4IIE+OI 
I. 1 66E+Ol 
9.639E+00 
7.967E+OO 
6.586E+00 
5.444E+00 
4 . .s00E+OO 
3.720E+00 
3.075E+00 
2.542E+OO 
2.101 R+OO 
1.734E+00 
1.426E+OO 
1.172E+OO 
9.619E-Ol 
7.877E-OI 
6.45IE-OI 

A 
run 

5.974E-Ol 
5.959E-Ol 
5.886E-OI 
5.574E-Ol 
5.2I4E-0l 
4.878E-OI 
4.563E-Ol 
4.268E~01 

3.993E-Ol 
3.735E-OI 
3.494E-OI 
3.269E-OI 
3.058E-Ol 
2.860E-OI 
?_l'i7fiE-Ol 

2.503E-Ol 
2.34IE-OI 
2.190E-Ol 
2.049E-OI 
1.917E-Ol 
L?93E-01 
t,677E-01 
l.569E-01 
l.M5SE-Ol 

1.373E-Ol 
1.284E-Ol 
!.20IE-OI 
1.124E-Ol 
1.051E-Ol 
9.834E-02 
9.200E-02 
S.606E-02 
8.323E-02 
8.l98E-02 
8.165E-02 
8.1 16E-02 
8.050E-02 
7.997E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 

2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
l.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections, Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E II h IL cr(coh+inc) ILK A 
keY e/atom elatom cm2/g cm2/g cm2/g nm 

9 .975239E+0 I 3.71401E+OI 1.2084E-OI 5.9643E-OI 1.8192E-OI 5.283E-OI 1.243E-02 
1.066353E+02 3.7 I 273E+OI 1.0583E-OI 4.8865E-OI 1.7377E-OI 4.326E-OI 1.163E-02 
1.13993IE+02 3.71 I 55E+OI 9.2695E-02 4.0036E-OI 1.6630E-OI 3.543E-OI 1.088E-02 
1.2 I 8587E+02 3.71046E+OI 8.1191E-02 3.2804E-OI 1.5943E-OI 2.90IE-01 1.017E-02 
1.302669E+02 3.70947E+OI 7.11l8E-02 2.6879E-OI 1.531OE-Ol 2.376E-OI 9.518E-03 
1.392553E+02 3.70855E+Ol 6.2296E-02 2.2026E-OI 1.4724E-Ol 1.946E-Ol 8.903E-03 
1~488640H+02 3.70772E+OI 5.4571E-02 1. 8 049E-01 1.4180E-OI 1.593E-OI 8.329E-03 
1.591356E~ 3.70696E+OI 4.7806E-02 1.4791E-OI 1.3672E-OI 1.305E-OI 7.79IE-03 
1.701159E+02 3.70627E+OI 4.1881E-02 1.2121E-OI 1.3197E-01 1.069E-OI 7.288E-03 
1.818539E+02 3.70565E+OI 3.669IE-02 9.9338E-02 1.2750E-Ol 8.752£-02 6.818E-03 
1.944018E+02 3.70508E+OI 3.2146E-02 8.1414E-02 1.2328E-OI 7.167E-02 6.378E-03 
2.0781?6E+02 3.70456E+01 2.8164E-02 6.6726E-02 1.1928E-OI 5.869E-02 5.966E-03 
2.2'1.1 :>~r.:+02 3.704IOE+Ol 2.4677E-02 5.469OE-02 1.1 547E-Ol 4.806E-02 5.58IE-03 
2.374835E+02 3. 70368E+0 1 2.1622E-02 4.4826E-02 l.l 183E-01 3.936E-02 5.22IE-03 
2.538699E+02 3.70330E+01 1.8946E-02 3.6743E-02 1.0834E-OI 3.223E-02 4.884E-03 
2.7 1 3869E+02 3.70296E+OI 1.660IE-02 3.0118£-02 1.0499E-OI 2.64OE-02 4.569E-03 
2.901126EI02 3.70265131'01 1.4547E-02 2.4688E-02 1.01158-01 2.162E-02 4.274E-OJ 

3. 10 I 304E+02 3.70237E+01 1.2748E-02 2.0238E-02 9.8609E-02 1.770E-02 3.998E-03 
3.3 I 5294E+02 3.70212E+OI 1.1171E-02 1.6590E-02 9.5566E-02 1.450E-02 3.74OE-03 
3.544049E+02 3.701 9OE+o 1 9.7899E-03 1.3600E-02 9.2606£-02 1.1 87E-02 3.498E-03 
3.788588E+02 3.70170£+0 I 8.5796E-03 I.IISOE-o?' RQ7?4F'.-02 9.723E-03 3.273E-03 
4.05000 I E+02 3.70 I 52E+OI 7.5192E-03 9.14IOE-03 8.6911E-02 7.962E-03 3.06IE-03 
4.329451 E+02 3.70135E+OI 6.5900E-03 7.4943E-03 8.4163E-02 6.52IE-03 2.864E-03 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 293 

Sr Z= 38 

Atomic weight - 8.762000E+Ol g1mol. nominal density p (g1cm3
) - 2.5400E+OO 

~.(bamslatom) - ~(cm2/g) X 1.45497E+02. E(eV) lL(cm2/g) - h(elatom) X 4.80259E+05 

12 edges. Edge energies (keV): 

K 1.61046E+OO L 2.2 I 630E+00 L II 
M 3.57500E-00 M II 2.79800E-00 M III 
M ,V 1.33100E-00 N I 3.77000E-02 N II 
Relativistic\correcti~estimate fro (H82.3/5CL) - -2.6890E-OI. -1.6920E-OI e/atom 
Nuclear Thomson corre'ction fm: - -9.0407E-03 elatom 

E 
keY 

1.069000E -02 
1.l42761E-02 
1.221612E-02 

1.305903E-02 
1.3960lOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
1.950200E-02 
1.980050E-02 
1.9880IOE-02 
1.999950E-02 
2.029800E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.694600E-02 
3.751150E-02 
3. 766230E -02 
3.788850E-02 
3.797993E-02 

3.845400E -02 
4.060054E -02 
4.340 198E - 02 
4.639671 E-02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.4IIU2lSl:.-U2 

6.923942E-02 
7.401695E-02 
7.91241IE-02 
8.458368E-02 
9.041995E-02 
9.665893E-02 
1.033284E-OI 
1.104581E-OI 
1.180797E-0 1 
1.262272E -01 
1.304380E -01 
1.323000E-OI 
1.324345E-OI 
1.329669E-OI 

II 
e/atom 

6.0 1475E+OO 
5.84877E+00 
5.64098E"I"OO 

5.37550E+OO 
5.02694E+00 
4.55166E+OO 
3.86641E+oo 
2.78500E+OO 
7.54046E-OI 

- 5.82671 E+OO 
- 6.00 I 05E+00 
-1.3634IE+OI 
- 2.30666E+O 1 
-1.28619E+OI 
- 3.82214E+00 

2.01263E+00 
8.4083IE+00 
1.1 484IE+OI 
I .29978E+0 I 
1.36030E+OI 
1.36861 E+O I 
1.34888E+O I 
1.3157 4E+0 I 
1.27730E+OI 
1.25346E+0 I 
1.24291 E+O I 
1.23844E+0 1 
1.23712E+01 
1.23628E , 0 I 

1.23062E+0 I 
1.20320E+0 I 
1.17120E+Ol 
1.14213E+OI 
1.1158IE+01 
1.09182E+0 1 
1.0696IE+Ol 
1 .04934E+0 I 
I.U2lSY 11:.+0 1 

1.00843E+OI 
9.87222E+00 
9.64530E+00 
9.39477E+00 
9.1 1006E+00 
8.77712E+OO 
8.37592E+00 
7.87523E+00 
7.2 1 893E+00 
6.26992E+00 
5.54051 E+OO 
5.01 232E+00 
4.95426E+00 
4.56862E+00 

h 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE"I"OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.8720E+OI 
1.7971E+01 
1.6728E+OI 
1.3904E+Ol 
1.122IE+OI 
8.781IE+00 
6.7384E+00 
5.1 I 94E+00 
3.8813E+00 
2.9556E+00 
2.2723E+00 
1.9596E+00 
1.8527E+00 
1.8257E+00 
1.8292E+00 
1.8141E+00 

1.7391E+00 
1.460IE+OO 
1.2070E+00 
1.0266E+00 
8.9863E-OI 
8.0874E-01 
7.464IE-OI 
7.0405E-Ol 
6.76151:.-01 

6.5872E-OI 
6.4890E-Ol 
6.4464E-Ol 
6.4464E-OI 
6.4796E-OI 
6.5373E-OI 
6.6129E-OI 
6.7015E-OI 
6.7994E-OI 
6.9034E-01 
6.9558E-OI 
6.9786E-01 
6.9802E-01 
6.9867E-01 

O.OOOOE+OO 
O.OOOOE+OO 
0.00008"1"00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.4953E+05 
4.2520E+05 
3.8563E+05 
2.9984E+05 
2.2637E+05 
1.657IE+05 
I. I 895E+05 
8.4538E+04 
5.9956E+04 
4.2709E+04 
3.0716E+04 
2.5473E+04 
2.372IE+04 
2.328IE+04 
2.3 I 86E+04 
2.294013"1"04 

2. 1 720E+04 
1.727IE+04 
1.3356E+04 
1.0626E+04 
8.7014E+03 
7.3255E+03 
6.3246E+03 
5.5806E+03 
5.0135E+03 
4.5690E+03 
4.2104E+03 
3.9 1 28E+03 
3.6602E+03 
3.4416E+03 
3.248IE+03 
3.0736E+03 
2.9137E+03 
2.7655E+03 
2.6265E+03 
2.56i IE+03 
2.5333E+03 
2.5313E+03 
2.5235E+03 

2.00680E+OO 
2.69100E-00 
1.99000E-02 

1.2263E-04 
1.6787E-04 
2.2856E-04 
3.0953E-04 
4. 1694E-04 
5.5864E-04 
7.4456F.-04 
9.8715E-04 
1.3020E-03 
1.7083E-03 
1.713IE-03 
1.821OE-03 
1.8505E-03 
1.8955E-03 
2.01IOE-03 
2.2298E-03 
2.8958E-03 
3.7415E-03 
4.8098E-03 
6.152IE-03 
7.8298E-03 
9.9157E-03 
1.2495E-02 
1.5669E-02 
1.7853E-02 
1.8772E-02 
1.9022E-02 
1.9400E-02 
1.955413-02 

2.0365E-02 
2.4285E-02 
3.0015E-02 
3.692IE-02 
4.520IE-02 
5.5079E-02 
6.6803E-02 
8.0647E-02 
9.6914E-02 
1.1593E-OI 
1.3805E-OI 
1.6365E-01 
1.9314E-OI 
2.2692E-OI 
2.6545E-OI 
3.0916E-OI 
3.5851E-OI 
4.1395E-01 
4.7593E-01 
5.0894E-Ol 
5.2373E-OI 
5.2480E-0; 
5.2905E-Ol 

L 
M 
N 

III 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.()(x)E+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOOE.oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE"I"OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOF.+t)() 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.93960E+00 
l.35000E-01 
1.99000E-02 

>.. 
nm 

1.I60E+02 
1.085E+02 
1.015E+02 

9.494E+OI 
8.881E+Ol 
8.308E+OI 
7.772E+OI 

7.270E+01 
6.801E+01 
6.362E+OI 
6.358E+01 
6.262E+01 
6.237E+OI 
6. 1 99E+0 1 
6.108E+OI 
5.95IE+OI 
5.567E+01 
5.208E+Ol 
4.872E+OI 
4.557E+01 
4.263E+01 
3.988E+OI 
3.73IE+OI 
3.490E+01 
3.356E+OI 
3.305E+Ol 
3.292E+Ol 
3.272E+01 
3.264E"I"Ol 

3.224E+OI 
3.054E+OI 
2.857E+OI 
?fi7?F. ..... Cll 

2.500E+01 
2.338E+01 
2.187E+01 
2.046E+OI 
1.91 4E+0 1 
1.79IE+OI 
1.675E+OI 
1.567E+OI 
1.466E+OI 
1.37IE+OI 
1.283E+OI 
1.200E+OI 
!.I 22E+0 1 
1.050E+OI 
9.822E+00 
9.505E+00 
9.37IE+00 
9.362E+00 
9.324E+00 
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294 C. T. CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.337655E-OI 
1.343250E-OI 
1.349368E-OI 
1.356750E-01 
1.357620E -01 
1.377000E-OI 

'1.44247'5E-01 
1.542005~0 1 
1.648404E-OI 
1.762144E-OI 
1.883732E-OI 
2.013709E-OI 
:Z.I~:zo~~h-OI 

2.301188E-OI 
2.459970E -0 I 
2.629708E -0 I 
2.6371S0E-Ol 

2.677545E-OI 
2.688309E-OI 
2. 704455E -0 1 
2.742040E-Ol 
2.744820E-OI 
2.7840IOE-01 
2.795202E-OI 
2.81 I 158E-OI 
2.811990E-OI 
2.853960E-01 
3.005128E-OI 
3.212482E-OI 
3.434143E-Ol 
3.503500E-Ol 
3.557125E-Ol 
3.571425E-Ol 
3.592875E -0 I 
3.646500E-Ol 
3.671099E -0 1 
3.924405E -0 I 
4.195189E-OI 
4.484657E -0 I 
4. 794098E - 0 I 
5.12489IE-Ol 
5.478508E-Ol 
5.S56525E-O 1 

6.260625E-OI 
6.692609E-OI 
7.154399E-OI 
7.648052E-OI 
8.175768E-OI 
8.739896E-Ol 
9.342948E-OI 
9.987612E-OI 
I.U67676E+OO 
1.1 41 345E+OO 
1.220098E+OO 
J .304285E+OO 
1.39428 J E+OO 
1.490486E+OO 
i .593329E+OO 
1.703269E+OO 
J .820795E+OO 
1.900808E+OO 
1.929902E+OO 
J .937660E+OO 
J .946 .. BOE+OO 
1.94929SE+OO 

/1 
elatom 

4.63112E+00 
4.56576E+OO 
4.25375E+OO 
4.44240E+OO 
4.44650E+OO 
4.35558E+OO 
3.59201E+OO 
2.40039E+OO 
1.56073E+00 
1.3 I 547E+OO 
1.79924E+OO 
2.99766E+OO 
4.76573E+OO 
6.87259E+00 
9.0275IE+00 
1.06739E+O I 
1.06994E+O 1 

1.04677E+O 1 
9.77365E+OO 
1.07411E+Ol 
1.1 7583E+O I 
1.I8076E+O 1 
1.22586E+0 1 
1.20944E+OI 
1.26846E+O I 
1.27109E+OI 
1.36391 E+O 1 
1.5861 7E+O I 
1.8 1 526E+O I 
1.99592E+OI 
2.03353E+O I 
2.03684E+OI 
2.00386E+0 1 
2.06284E+0 I 
2. 1 3786E+0 1 
2.1625IE+Ol 
2.34986E+Ol 
2.49534E+0 I 
2.6175IE+OI 
2.72060E+Ol 
2.80783E+0 1 
2.88164E+Ol 
2. 94368E~ 01 

2.99511E+Ol 
3.03708E+Ol 
3.07066E+OI 
3.09681 E+O I 
3.1 I 690E+O I 
3.13124E+OI 
3.14130E+OI 
3. 1 5546E+O I 
3 .15036E+O I 
3.13758E+OI 
3.1 I 577E+O I 
3.08513E+OI 
3.04446E+O I 
2. 99032E+O J 
2.9J497E+Ol 
2.80062E+O I 
2.58874E+OJ 
2.24478E+O I 
1.83841E+OJ 
1.38390E+O I 
1.7 I 473E+O I 
1.80907E+O I 

h 
eiatom 

1.2472E+00 
1.2706E+00 
1.2972E+00 
J.7037E+00 
1.7 10 1 E+OO 
1.8615E+00 
2.5308E+00 
4.0874E+00 
6.2297E+00 
8.7792E+OO 
I. 1 466E+OI 
1.3995E+OI 
1.6122E+01 
1.7700E+OI 
1.8678E+OI 
1.9087E+OI 
1.9093E+OI 
1.911OE+Ol 
1.911OE+OI 
2.0693E+OI 
2.0703E+Ot 
2.0703E+Ol 
2.0694E+OI 
2.0688E+OI 
2. 1 367E+OI 
2. 1 367E+OI 
2.1343E+OI 
2.l135E+OI 
2.0620E+OI 
1.9892E+OI 
1.9644E+OI 
1.9448E+OI 
J.9395E+OI 
2.01 65E+0l 
J.9968E+OI 
J.9876E+Ol 
1.8928E+OI 
1.7932E+OI 
1.6918E+OI 
1.5907E+OI 
1.4913E+OI 
1.3946E+OI 
1.30071:+01 

1.2102E+OI 
1.1236E+OI 
I.0413E+OI 
9.633IE+OO 
8.8989E+OO 
8.2102E+OO 
7.5663E+OO 
6.9663E+OO 
6.330IE+OO 
5.7183E+OO 
5. 1 566E+OO 
4.6569E+OO 
4.21I7E+OO 
3.8117E+OO 
3,452SE+OO 
3.1320E+OO 
2.844SE+OO 
2.6757E+OO 
2.61S8E+OO 
2.6040E+OO 
1.1304E+OI 
J.I275E+Ol 
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4.4777E+03 
4.5429E+03 
4.6 1 69E+03 
6.0307E+03 
6.0494E+03 
6.4924E+03 
8.4259E+03 
1.2730E+04 
1.8150E+04 
2.3927E+04 
2.9232E+04 
3.3377E+04 
3.5969E+04 
3.6940E+04 
3.6464E+04 
3.4858E+04 
3.4770Eofo04 

3.4276E+04 
3.4140E+04 
3.6746E+04 
1.6261F..04. 

3.6224E+04 
3.5699E+04 
3.5546E+04 
3.6503E+04 
3.6492E+04 
3.59 I 5E+04 
3.3776E+04 
3.0827E+04 
2.78 1 9E+04 
2.6928E+04 
2.6257E+04 
2.608IE+04 
2.6955E+04 
2.6298E+04 
2.6003E+04 
2.3 I 63E+04 
2.0528E+04 
1.8117E+04 
I.5935E+04 
1.3976E+04 
1.2226E+04 
1.0667E+04 

9.2838E+03 
8.0631E+03 
6.9898E+03 
11 04.Ql F+01 

5.2274E+03 
4.5115E+03 
3.8894E+03 
3.3498E+03 
2.8474E+03 
2.4062E+03 
2.0298E+03 
1.7 I 47E+03 
1,4507E+03 
1.2282E+03 
I.0407E+03 
8.S310E+02 
7.5036E+02 
6.7605E+02 
6.5169E+02 
6.45~1 E+02 
2.7890E+OJ 
2. 7778 E+03 

a(coh+inc) 
cm21g 

5.3545E-OI 
5.3994E-OI 
5.4487E-Ol 
5.5083E-OI 
5.5153E-OI 
5.6725E-OI 
6.2117E-Ol 
7.0522E-OI 
7.9732E-Ol 
8.9775E-OI 
1.0067E+OO 
I. 1 244E+OO 
1.2507E+OO 
1.3858E+OO 
1.5294E+OO 
1.68 I 3E+OO 
1.6819E+OO 
I. 7237E+oo 
1.7332E+oo 
1.7475E+OO 
L7806E.OO 

1.7830E+OO 
1.8 1 74E+OO 
1.8271E+OO 
1.8411E+OO 
1.8418E+OO 
1.8783E+OO 
2.0083E+OO 
2. I 825E+OO 
2.3627E+OO 
2.41 78E+OO 
2. 4600E+OO 
2.4712E+OO 
2.4879E+OO 
2.5294E+OO 
2.5483E+OO 
2.7383E+OO 
2.9317E+OO 
3. I 273E+OO 
3.3239E+OO 
3.5202E+OO 
3.7150E+OO 
3.9067E+OO 

4.0941E+OO 
4.2758E+OO 
4.4502E+OO 
4l'ilfi2E.OO 

4.7723E+OO 
4.9J74E+OO 
5.0503E+OO 
5.170IE+OO 
5.2756E+OO 
5.3663E+OO 
5.4414E+OO 
5.5004E+OO 
5.5430E+OO 
5.5690E+OO 
5.5782E+OO 
5.5710E+OO 
5.5474E+OO 
5.5237E+OO 
5.513SE+OO 
5.5111E+OO 
5.5079E+OO 
5.5068E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UOOh+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.CX)()E.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A
nm 

9.269E+OO 
9.230E+OO 
9. 1 88E+OO 
9.1 38E+OO 
9.1 32E+OO 
9.004E+OO 
8.595E+OO 
8.040E+OO 
7.521E+OO 
7.036E+OO 
6.582E+OO 
6. 1 57E+OO 
5. 760E+OO 
5.388E+OO 
5.040E+OO 
4.715E+OO 
4.70IE+OO 
4.631E+OO 
4.612E+OO 
4.584E+OO 
-I.S22EIOO 

4.5 1 7E+OO 
4.453E+OO 
4,436E+OO 
4.4IOE+OO 
4.409E+OO 
4. 344E+OO 
4. I 26E+OO 
3.859E+OO 
3.6 1 OE+OO 
3.539E+OO 
3.486E+OO 
3.472E+OO 
3.45 1 E+OO 
3.400E+OO 
3.377E+OO 
3. I 59E+OO 
2.955E+OO 
2.765E+OO 
2.586E+OO 
2,4 I 9E+OO 
2.263E+OO 
2.117E+OO 
1.980E+OO 
1.853E+OO 
1.733E+OO 
1.62IE.OO 
1.516E+OO 
IAI9E+OO 
1.327E+OO 
1.24 I E+OO 
1.161E+OO 
1.086E+OO 
1.016E+OO 
9.506E-OI 
8.S92E-OI 
8.3ISE-OI 
7.78IE-Ol 
7.279E-OI 
6.809E-OI 
6.523E-OI 
6,424E-OI 
6.399E-OI 
6.370E-OI 
6.360E-OI 



THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 295 

TASLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = O.(XH-O.QIO keY to E = 400;lpGO keY - Continued. 

E 
keY 

1.966664E+00 
1.978392E+OO 
1.996766E+OO 

2.004793E+OO 
2.0 16834E+00 

2.046936E+OO-. , 
2.080733E+00 
2.171974E+OO 

2.2052 1 9E+OO 
2.2 I 4084E+OO 
2.224304E+OO 
2.227382E+00 

2.260626E+00 
2.377781 E+OO . 

2.541 848E+OO 
2.717235E+OO 

2.904724E+00 
3.105150E+00 

3.319406E+00 
3.548445E+00 
3.793288E+OO 
4.055024E+00 
4.334821 E+OO 
4.633924E+00 
4.953664E+00 
5.295467E+OO 

5.660855E+00 
6.05 1 453E+OO 
6.469004E+00 
6.915365E+00 
7.392525E+00 
7.902609E+00 
8.447890E+OO 
9.030794E+00 
9.653919E+00 
1.032004E+01 

1.103212E+01 
1.179334E+01 
1.260708E+0 1 
1.347697E+0 1 
1.440688E+0 1 
1.540095P+O 1 

1.578251 E+O 1 

1.602408E+0 1 
1.608850E+0 I 
1.618512E+Ol 
1 .642669E+0 1 
1.646362E+0 I 
1.7 59961 £+0 1 

1.881398E+0 1 
2.01121:iE-t-Ol 

2.149988E+0 1 
2.298338£+01 

2.456923E+Ol 

2.626450E+0 1 
2.807676E+0 1 
3.001405£+01 
3.208502E+0 1 
3.429889E+0 1 
3.666551 E+O 1 
3.919543E+0 1 
4. I 89992E+0 1 
4.479101£+01 

4. 788159E+0 1 

5.118542E+OI 

II 
elatom 

2.06160E+01 

2.12315E+01 
2.1 0047E+O I 

1.92 1 32E+O I 
2.19144E+OI 
2.48433E+O I 
2.64766E+OI 
2.85735E+O 1 

2.84259E+O 1 
2.761 47E+OI 

2.85604E+O 1 
2.88 1 47E+O I 
3.02095E+01 

3.24386E+OI 
3.41917E+OI 
3.53853E-t-O I 

3.62474E+01 

3.68987E+OI 
3.73400E+01 

3.76486E+OI 
3.78686E+01 
3.81720E+01 
3.82552E+01 
3.83309E+O 1 
3.83224E+OI 
3.82855E+0 I 

3.82285E+0 1 
3.8 I 577E+O I 
3.80780E+0 I 
3.79926E+01 
3.79036E+01 
3.78125E+OI 
3.77216E+01 
3.7632IE+01 
3.75290E+01 
3.74095E+01 

3.72732E+01 
3.71160E+01 
3.69268E+Ol 
3.66805E+Ol 
3.63115E+01 
~.5'i442E+OI 

3 .48227E+0 1 

3.34696E+01 

3.1 8377E+0 1 
3.35041E+01 
3.50109E+01 

3.51310E+OI 

3.66899E+0 1 

3.72957E+01 
3.76587E-t-OI 

3.79092E+OI 
3.80799E+01 
3.81970E+0 1 

3.82782E+0 1 

3.83342E+01 
3.83668E+0 1 
3.83854£+01 
3.84267£+01 

3.84218E+01 
3.84101E+01 
3.83941 £+0 1 
3.83754E+0 1 
3.83551 E+O 1 

3.83340E+0 1 

h 
elatom 

1.I103E+OI 

1.0989E+01 
1.0815E+01 

1.0740E+OI 
1.4918E+Ol 
1. 4547E+0I 
1.41 59E+01 
1.3212E+01 

1.2897E+Ol 
1.2815E+01 
1.4635E+Ol 
1. 4605E+01 
1.4284E+01 

1.3260E+01 
1.2045E+01 
1.09 1 SE-t-O 1 

9.8856E+00 

8.907IE+00 

7.9961E+00 
7.1 843E+00 
6.4604E+00 
5.7885E+00 
5. I 674E+00 
4.6063E+00 
4.1044E+00 
3.6580E+00 

3.2608E+00 
2.9094E+00 
2.5983E+00 
2.322IE+00 
2.0766E+00 

1.8587E+00 
l.6649E+00 
1.483IE+00 
1.3088E+00 
1.1512E+00 

1.0 1 35E+00 
8.9312E-Ol 
7.8780E-Ol 
6.9556E-01 
6.1469E-01 
5.4374E-O! 

5.1994E-OI 

·5.0573E-OI 

5.0204E-01 

3.7145E+00 
3.6075E+00 

3.5915E+00 

3.1809E+00 
2.8540E+00 
2.5703E-t-OO 

2.3100E+00 
2.0662E+00 
1.8459E+00 

1.6484E+00 

1.4669E+00 
1.3039E+00 
1.1592E+00 
1.024IE+00 
9.0457E-OI 
7.9901E-Ol 
7.0582E-Ol 
6.2346E-OI 
5.5068E-01 

4.86I3E-OI 

2.71 13E+03 

2.6677E+03 
2.6012E+03 

2.5728E+03 
3.5523E+03 
3.4132E+03 
3.2682E+03 
2.9213E+03 

2.8087E+03 
2.7797E+03 
3. I 599E+03 
3. 1 490E+03 

3.0346E+03 
2.6781E+03 

2.2758E+03 
1.9291ET03 

1.6345E+03 

1.3776E+03 

I.l569E+03 
9.7235E+02 
8. 1 794E+02 
6.8557E+02 

5'7250E+02 
4.7739E+02 
3.9792E+02 
3.3175E+02 

2.7664E+02 
2.309OE+02 
1.9290E+02 
1.6127E+02 
1.349IE+02 

I. 1296E+02 
9. 4649E+01 
7.8870E+01 
6.5 I 08E+0 1 
5.357IE+OI 

4.4120E+01 
3.6370E+01 
3.00IlE+01 
2.4787E+01 
2.049IE+01 
1.6956E+O! 

1.5822E+01 

1.5157E+OI 
1.4987E+01 

1.1022E+02 
1.0547E+02 

1.0477E+02 

8.6799E+01 

7.2853E+OI 
6. ! 375E+O I 
5.1601 E+OI 
4.3175E+01 
3.6083E+01 

3.0142E+OI 
2.509IE+01 
2.0864E+01 
1.735IE+01 
1.4340E+01 
1.1848E+OI 
9.7903£+00 
8.090IE+00 
6.6849E+OO 
5.5233E+00 
4.5612E+00 

cr(coh+inc) 
cm2(g 

5.5004E+OO 
5.4959E+OO 
5.4887E+OO 

5.4855E+OO 
5.4806E+OO 
5. 4679E+OO 

5.4530E+OO 
5.4099E+00 
5.3933E+OO 
5.3887E+00 
5.3835E+OO 
5.3819E+00 

5.3645E+OO 

5.3000E+00 

5.2034E+00 
S.0948E-t-OO 

4.9750E+00 

4.8452E+00 

4.7066E+00 
4.5602E+OO 
4.4072E+00 
4.2487E+OO 
4.0860E+OO 
3.920IE+00 
3.752 1 E+OO 
3.5830E+00 

3.41 38E+00 
3.2454E+OO 
3.0787E+00 
2.91 44E+OO 
2.7532E+00 

2.5957E+00 
2.4425E+00 
2.294IE+00 
2. 1508E+00 
2.0130E+00 

1.8809E+00 
1.7548E+00 
1.6347E+00 
1.5207E+00 
1.41 28E+00 
1.3110E+OO 

1.2752E+00 

1.2534E+00 
1.2477E+00 
1.2392E+00 
1.2184E+00 

1.2153E+00 

1.1255E+00 
1.0414E+00 
9.6301E-Ol 

8.900IE-01 
8.2224E-01 
7.5945E-01 

7.0142E-01 
6.4790E-01 
5.9864E-01 
5.5340E-01 
5.1193E-01 
4.7398E-OI 
4.3930E-01 
4.0767E-01 
3.7886E-01 
3.5265E-OI 

3.2884E-01 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOETOO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 

O.OOOE+oo 

O.OOOE+oo 
9.548E+01 
9.134E+OI 

9.072E+OI 

7.516E+OI 
6.319E+01 
5.jj5E+Ul 

4.493E+01 
3.763E+OI 
3.147E+01 

2.630E+01 
2. I 92E+O 1 
1.826E+01 
1.521E+01 
1.258E+OI 

1.04OE+Ol 
8.595E+00 
7.105E+00 
5.873E+00 
4.855E+00 

4.013E+00 

nm 

6.304E-Ol 

6.267E-01 
6.209E-01 

6.184E-Ol 
6.147E-01 
6.057E-OI 
5.959E-0I 
5.708E-OI 

5.622E-01 
5.600E-01 
5.574E-01 
5.566E- 01 

5.485E-Ol 

5.214E-01 
4.878E-01 
4 • .563E-Ol 

4.268E-Ol 

3.993E-Ol 

3.735E-01 
3.494E-01 
3.269E-01 
3.058E-01 
2.860E-Ol 
2.676E-OI 
2.503E-Ol 
2.341E-OI 
2.190E-Ol 
2.049E-01 
1.917E-01 
1.793E-OI 
1.677E-OI 

1.569E-OI 
1.468E-01 
1.373E-01 
1.284E-01 
1.201E-01 

1.124E-01 
1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 

7.856E-02 

7.737E-02 

7.706E-02 

7.660E-02 
7.548E-02 

7.53IE-02 

7.045E-02 
6.590E-02 
o.io,)t:-U2 

5.767E-02 
5.395E-02 
5.046E-02 

4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 

2.422E-02 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E fl f2 a(coh+inc) A 
-::.:~ 

~ ~K 

keY elatom elatom cm2/g cm2/g cm2/g om 

5.47172IE+OI 3.83 1 26E+Ol 4.2918E-OI 3.7670E+OO 3.0721E-0l 3.3 1 8E+DO 2.266E-02 
5. 849270E+0I 3.82914E+O I 3.7893E-OI 3.1112E+OO 2.8759E-OI 2.743E+OO 2.120E-02 
6.252870E+O I 3.82709E+OI 3.3458E-Ol 2.5698E+OO 2.6980E-Ol 2.267E+OO 1.983E-02 
6.6843 1 SE+o 1 3.82512E+Ol 2.9544E-Ol 2. I 227E+OO 2.5367E-Ol 1.874E+OO 1.855E-02 
7. I 45536E+Ol 3.82327E+Ol 2.6046E-Ol 1.7506E+OO 2.3905E-Ol 1.546E+OO 1.735E-02 
7.638578E+Ol 3.821 49E+OI 2.2S93E-OI 1.4393E+OO 2.2578E-Ol 1.271E+OO 1.623E-02 

. 'S.16564QE+O 1 3.8 I 983E+o I 2.0103E-01 1.1824E+OO 2.1 374E-Ol 1.044E+OO 1.518E-02 
8.729069hol 3.S1818E+O 1 1.76I5E-01 9.69I6E-OI 2.028IE-OI 8.557E-Ol 1.420E-02 
9.33 I 374E+O I 3.S1662E+OI 1.5436E-OI 7.9445E-Ol 1.9286E-01 7.012E-Ol 1.329E-02 
9.975239E+Ol 3.8I515E+Ol 1.3527E-OI 6.5126E-OI 1.8380E-01 5.746E-0l 1.243E-02 
1.066353E+02 3.8 1 379E+OI l.IS55E-OI 5.3390E-OI 1.7552E-01 4.709E-Ol 1.163E-02 
1.139931 E+OO 3.81252EIOI 1.038913 01 4.3771E-01 1.679.5E-OI 3.8~9E-Ol 1.0SSE-U2 
1.218587E+02 3.81 1 36E+OI 9.t057E-02 3.5886E-OI 1.6100E-OI 3.162E-OI 1.017E-02 
1.302669E+02 3.8 1029E+O I 7.9809E-02 2.9423E-Ol 1.5459E-OI 2.591E-OI 9.5ISE-03 
1.392553E+02 3.80931E+Ol 6.9953E-02 2.4125E-OI 1.4867E-OI 2.123E-OI S.903E-03 
1.488640E+02 3.8084iE+OI 6.t317E-02 1.9782E-OI L4318R-OI 1.7dOE-OI 8.329E-03 

1.59 1 356E+02 3.80759E+Ol 5.3749E-02 1.6221E-OI 1.3807E-OI 1.426E-OI 7.791E-03 
1.701 1 59E+02 3.80684E+O 1 4.7116E-02 1.3302E-01 1.3328E-01 1.168E-OI 7.28SE-03 
1.818539E+02 3.80617E+OI 4.t304E-02 I.0908E-OI 1.2878E-OI 9.575E-02 6.818E-03 
1.9440 1 8E+02 3.80555E+OI 3.62IOE-02 8.9454E-02 1.2453E-OI 7.846E-02 6.378E-03 
2.0781,56E+02 3.80499E+O I J.1745E-02 7.3362E-02 1.2051E-01 6.429E-02 5.966E-03 
2.22 1 548E+o2 3.80449E+OI 2.7832E-02 6.0167E-02 1.l667E-01 5.269E-02 5.58iE-03 
2.374835E+02 3.80403E+OI 2.4401E-02 4.9347E-02 1.l301E-01 4.3I7E-02 5.22IE-OJ 
2.538699E+02 3.80362E+O I 2.1 395E-02 4.0474E-02 1.0949E-Ol 3.538E-02 4.884E-03 
2.7 I 3869E+02 3.80324E+Ol 1.8759E-02 3.3 I 97E-02 1.06IOE-Oi 2.899E-02 4.569E-03 
2.901 I 26E+02 3.80291E+Ol 1.6449E-02 2.7229E-02 1.0282E-01 2.376E-02 4.274E-03 
3.10 1304E+o2 3.80261E+01 1.4423E-02 2.2335E-02 9.9641E-02 1.947E-02 3.998E-03 
3.3 1 5294E+02 3.80233E+OI 1.2647E-02 1.8321E-02 9.655iE-02 1.595E-02 3.74DE-03 
3.544049E+02 3.80209E+01 1.l09IE-02 !.5029E-02 9.3540E-02 1.307E-02 3,498E-03 
3.788588E+02 3.801 87E+Ol 9.7258E-03 1.2329E-02 9.0601E-02 1.071E-02 3.273E-03 
4.05000 I E+02 3.801 67E+O1 8.5292E-03 I.OI14E-02 8.7726E-02 8.779E-03 3.06IE-03 
4.329451 E+02 3.80 1 49E+0 I 7.4800E-03 8.2974E-03 8,4911E-02 7.194E-03 2.S64E-03 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 299 

y Z= 39 

Atomic weight ... lU~90S90E+Ol g/mol. nomin:d dl"no;ity f' (glt'm3) ... A.,t'i60H.J.OO 

fLt(bamsiatom) - \J..(cm2/g) x 1.47632E-t02, E(eV) J.I.(cm2/g) ... !lee/atom) X 4.73313E+05 

12 edges. Edge energies (ke V): 

K I.70384E+OO L I 2.37250E+00 L II 
M 3.93600E-00 M II 3.12400E-OO M III 
M V , l.S7400E-00 N 4.54000E-02 N II 
Relativisti? correc~ estimate fm (H82,3/5CL) ... -2.8657E-OI, -1.8000E-Ol e/atom 
Nuclear Thomson correction 1m-'" -9.385IE-03 elatom 

E 
keY 

1.069000E -02 
I.l42761E-02 
L221612E-02 
1.305903E-02 
1.3960IOE-02 
1,492335E-02 
1."9.530613-02 

1.705382E-02 
1.823053E-02 
1.948844E-02 
2.0833 1 4E-02 
2.227063E-02 
2.380730E-02 
2.508800E -02 
2.545001E-02 
2.547200E-02 
2.557440E-02 
2.572800E-02 
2.611200E-02 
2.720606E-02 

2.908327E-02 
3.109002E-02 
3.323523E-02 
3.5S2846E-02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.449200E-02 
4.5 I 73OOE-02 
4.535460E-02 
4.5627ooE-02 
4.6308ooE-02 
4,639671 E - 02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7,91241IE-02 
8,458368E-02 

9.041995E-02 
9.665893E-02 
1.033284E - 0 1 
1.104581E-OI 
1.180797E-0 1 
1.262272E-OI 
1.349 368E - 0 I 
1.442475E-OI 
I.S42oo5E - 0 1 
1.542520E -0 1 

/1 
elatom 

9.25807E+00 
9.2 I 353E+OO 
9.16034E+00 
9.09630E+OO 
9.01842E+OO 
8.92250E+OO 
8.5024.5ETOO 

8.64897E+OO 
8. 44706E+OO 
8. 17048E+OO 
7.76777E+OO 
7.1 1 823E+OO 
5.82478E+OO 
2.66593E+OO 

-S.83560E-0l 
-1.36180E+OO 
-6.35333E+OO 
-9.23289E-Ol 

3.88 I 63E+00 
8.008SSEIOO 

1.06268E+OI 
I. 1 8406E+O 1 
1.24062E+0 1 
I .26J79E+0 1 
1.26306E+OI 
1.25313E+OI 
I .23632E+0 1 
1.22795E+OI 
1.22020E+O I 
l.2148IE+Ol 
J .21734E+0 1 
1.21689E+O I 
\.2166IE+01 
1.20224E+O 1 
1.18616E+Ol 
1.170 16E+0 I 
1. 1 5446E+0 I 
1.13895E+0 1 
1.1 2337E+0 1 
1.10734E+OI 
1.09135E+0 I 
1.07301 ETO 1 

1.05260E+OI 
1.02930E+0 1 
1.0021 OE+O 1 
9.69578E+00 
9.29754E+00 
8.795 1 6E+00 
8.13454E+00 
7.20073E+OO 
5.S5290E+00 
5.53953E+00 

h 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE"t'OO 

O.OOOOE+OO 
O.OOOOE+OO 
O'OOOOE+OO 
O'OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
9.9117E+00 
9.4699E+OO 
8.3180ElOO 

6.7893E+00 
5. 444OE+00 
4.3240E+00 
3.4253E+00 
2.7216E+00 
2. 1790E+00 
I. 7643 E+OO 
1.6368E+00 
1.5648E+00 
1.5466E+00 
1.6040E+00 
1.544IE+00 
1.5367E+00 
1.3140E+00 
I. 15 10E+00 
1.0318E+00 
9.4549E-OI 
8.8383E-OI 
8.4065E-OI 
8.1131E-Ol 
7.9235E-01 
7.8119E-OI 

7.7590£-01 
7.7504E-01 
7.7753£-01 
7.8263E-OI 
7.8967E-01 
7.9802E-OI 
8.0718E-OI 
8.1672E-OI 
8.2624E-Ol 
8.2629£-01 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.00008tOO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOETOO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.8234E+05 
1.7165E+OS 
1AS23EIOS 

1.1049E+OS 
8.2879E+04 
6. 1580E+04 
4.5632E+04 
3.3917E+04 
2.5402E+04 
1.9240E+04 
1.7412E+04 
1.6396E+04 
1.6140E+04 
1.6639E+04 
1.5782E+04 
1.5676E+04 
1.2540E+04 
1.0275E+04 
8.6162E+03 
7.3859E+03 
6.4587E+03 
5.7466E+03 
5.1881E+03 
4.7398E+03 
4.37 I 4ET03 

4.0615E+03 
3.795IE+03 
3.5616E+03 
3.3536E+03 
3.1653£+03 
2.9923E+03 
2.8313E+03 
2.6799E+03 
2.536IE+03 
2.5354E+03 

2. I 5550E+OO 
3.00300E-OQ 
2.56000E-02 

a(coh+inc) 
cm2/g 

1.3109E-04 
1.7925E-04 
2,4378E-04 
3.2978E-04 
4,4374£-04 
S.9393E-04 
7.9078E-04 

1.0474E-03 
l.3800E-03 
1.8090E-03 
2.3591E-03 
3.0608E-03 
3.9512E-03 
4.81 14E-03 
5.0749E-03 
5.0912E-03 
5.1675E-03 
5.2835E-03 
5.5806E-03 
6A8S7E-Q3 

8.2475E-03 
I.0436E-02 
1.3141E-02 
1.6467E-02 
2.0534E-02 
2.5483E-02 
3. 1 474E-02 
3.4003E-02 
3.564OE-02 
3.6083£-02 
3.6755E-02 
3.8464E-02 
3.8690E-02 
4.7336E-02 
5.7644E-02 
6.987IE-02 
8.430IE-02 
1.0125E-OI 
1.2105E-OI 
1.4407E-OI 
1.7070E-OI 
2.0135E-OI 

2.3646E-OI 
2.7648E-01 
3.2186E-Ol 
3.7308E-01 
4.3060E-Ol 
4.9488E-OI 
5.6636E-OI 
6.4545E-OI 
7.3253E-01 
7.3298E-01 

L 
M 
N 

III 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOEIOO 

0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

2.08000E+OO 
1.59600E-OI 
2.56000E-02 

nm 

l.160E+02 
I.085E+02 
l.01SE+02 
9,494E+Ol 
8.881E+Ol 
8.308E+OI 
7.772E"t'OI 

7.270E+OI 
6.80IE+Ol 
6.362E+Ol 
5.951E+OI 
5.567E+01 
5.208E+01 
4.942E+Ol 
4.872E+Ol 
4.867E+OI 
4.848E+Ol 
4.819E+Ol 
4.748E+01 
4.S57E~O\ 

4.263E+OJ 
3.988E+0( 
3.731E+Ol 
3.490E+OI 
3.264E+OI 
3.054E+OI 
2.857E+Ol 
2.787E+Ol 
2.745E+OI 
2.734E+01 
2.717E+OI 
2.677E+OI 
2.672E+OI 
2.5ooE+Ol 
2.338E+Ol 
2.187E+OI 
2.046E+O\ 
1.914E+OI 
1.791E+OI 
1.675E+Ol 
1.567E+OI 
1.4(i6E"t'O 1 

1.371 E+O 1 
1.283E+OI 
1.200E+OI 
1.1 22E+OI 
I.050E+OI 
9.822E+00 
9.1 88E+00 
8.595E+00 
8.04OE+00 
8.038E+00 
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300 C.T.CHANTLER 

TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.00 1-0.0 10 ke V to E = 400-1000 ke V - Continued. 

E 
keY 

1.564080E-01 
1.566130E-01 
1.572426E-01 
1.581870E-OI 
1.588020E-01 
1.594404E -01 
f'.6p398QE-OI 
1.605480&-01 
1.627920E-01 
1.64S404E-OI 
1.762144E-Ol 
1.883732E-OI 
2.UI3709E-OJ 
2.152655E-Ol 
2.301188E-OI 
2.459970E-01 
2.62970su-Ol 

2.811158E-Ol 
2.942940E-OI 
2.987985E-OI 
2.999997E-OI 

3.005128E-Ol 
3.018015E-Ol 
3.061520E-Ol 
3.063060E-OJ 
3.108380E-Ol 
3.120876E-0l 
3.139620E-OI 
3.1 86480E-OI 
3.212482E-01 
3.434143E-OI 
3.67\099E-OI 
3.857280E-01 
3.916320E-OI 
3.924405E-Ol 
3.932064E-OI 
3.955680E-O I 
4.0 1 4720E-O I 
4.195189E-0I 
4.484657E-OI 
4.794098E-01 
S.12489IE-0I 
S.478508E-OI 
5.856525E-O I 
6.260625E-Ol 
6.692609E-Ol 
7.154399E-OI 
7.648052E-Ol 
8.175768E-Ol 
8.739896E-Ol 
9.342948E-Ol 

9.9876l2E-OI 
I.067676E+00 
1.14134SE+00 
1.220098E+00 
1.30428SE+OO 
1.394281 E+OO 
IA90~6E+OO 

I.S93329E+OO 
1.703269E+OO 
1.8:2079SE+OO 
1.946430E+00 
2.038400E+OO 
2.069600E+OO 
2.077920E+OO 

fl 
e/atom 

4.79 I 54E+OO 
4.67786E+OO 
4.05410E+OO 
4.23245E+OO 
4. I 7477E+OO 
3.84776E+00 
4.09204E+OO 
4.1 1 345E+OO 
4. I 3332E+00 
4.00 I 62E+OO 
2.92375E+OO 
2. I 6988E+00 
2.08958E+OO 
2.79942E+OO 
4.24554E+00 
6.23497E+00 
8.48830E"t"OO 

1.06387E+0 1 
I. 15884E+o 1 
I.l 26 1 3E+o 1 
l.04367E+Ol 

1.02828E+O I 
1.15479E+O 1 
I .27 1 65E+O I 
1.27431 E+O 1 
I .32377E+O 1 
1.30303E+0 1 
1.3728IE+OI 
1.47549E+OI 
1.51933E+OI 
1.80485E+0 1 
2.02626E+O 1 
2.1 4535E+O 1 
2.1 4973E+O 1 
2.14060E+0 1 
2.1 1 563E+O 1 
2. 1 7734E+0 I 
2.25608E+0 1 
2.39959E+0 1 
2.56660E+0 1 
2.7034 I E+O 1 
2.81698E+0 1 
2.91188E+01 
2.9912IE+Ol 
3.05739E+OI 
3.1123IE+OI 
3.15714E+Ol 
3.19301 E+Ol 
3.221 02E+O 1 
3.24224E+O I 
3.25811E+Ol 

3.26957E+O I 
3.27199E+OI 
3.26594E+Ol 
3.25330E+O 1 
3.23292E+O I 
3.20337E+O 1 
3.16382E+O I 
3.11118E+OI 
3.03822E+O 1 
2.92819E+OI 
2.72756E+OI 
2.37509E+O I 
1.97463E+OI 
1.5 2496E+O I 

h 
eiatom 

8.2823E-OI 
8.2842E-OI 
8.2898E-Ol 
1.7739E+00 
1.8063E+00 
1.8409E+00 
2.5368E+00 
2.5506E+OO 
2.768IE+00 
2.987IE+00 
4.6314E+00 
6.9768E+00 
9.7069E+00 
1.2508E+OI 
1.5059E+Ol 
1.7117E+Ol 
I.S.549E1"OI 

1.9336E+Ol 
1.9531E+01 
1.9540E+OI 
1.9538E+OI 

2. I 378E+Ol 
2.l381E+01 
2.1 378E+OI 
2. 1 378E+OI 
2.1353E+OI 
2.1343E+Ol 
2.2129E+OI 
2.2086E+OI 
2.2055E+OI 
2.1616E+OI 
2.0907E+Ol 
2.0256E+Ol 
2.004IE+Ol 
2.001IE+Ol 
1.9983E+Ol 
2.0780E+Ol 
2.0562E+OI 
1.9893E+OI 
1.8833E+01 
1.7749E+Ol 
1.6659E+Ol 
1.5589E+Ol 
1.4551E+Ol 
1.3552E+Ol 
1.2594E+Ol 
1.1678E+Ol 
I.0807E+O[ 
9.9856E+OO 
9.2 I 34E+OO 
8.4907E+OO 

7.8 1 72E+OO 
7.0930E+OO 
6.4399E+OO 
5.8454E+OO 
5.2774E+OO 
4.7662E+OO 
4.3109E+OO 
3.9039E+OO 
3.S370E+OO 
3.2091 E+OO 
2.9155E+OO 
2.7303E+OO 
2.6724E+OO 
2.6573E+OO 
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2.5064E+03 
2.5036E+03 
2.4953E+03 
5.3078E+03 
5.3837E+03 
5.4647E+03 
7. 4858E+o3 
7.5 1 93E+03 
8.0482E+03 
8.5770E+03 
1.2440E+04 
1.7530E+04 
2.2816E+04 
2.750 1 E+04 
3.0974E+04 
3.2933E+04 
3.3387E+04 

3.2557E+04 
3.1 412E+04 
3.0952E+04 
3.0825E+04 

3.3670E+04 
3.3532E+04 
3.3051E+04 
3.3034E+04 
3.2514E+04 
3.2369E+04 
3.3361E+04 
3.2806E+04 
3.2494E+04 
2.9792E+04 
2.6955E+04 
2.4856E+04 
2.4221E+04 
2.4135E+04 
2.4054E+04 
2.4864E+04 
2.4242E+04 
2.2444E+04 
1.9876E+04 
1.7523E+04 
1.5386E+04 
1.3468E+04 
!.l760E+04 
1.0246E+04 
8.9069E+03 
7.7257E+03 
6.6884E+03 
5.7809E+03 
4.9896E+03 
4.3014E+03 

3.7046E+03 
3. I 444E+03 
2.6706E+03 
2.2676E+03 
J.91S1E+03 
1.6180E+03 
1.3689E+03 
1.1597E+03 
9.8289E+02 
8.3419E+02 
7.0895E+02 
6.3397E+02 
6.1 1 17E+02 
6.0S29E+02 

7.5214E-Ol 
7.5397E-OI 
7.5958E-Ol 
7.6802E-Ol 
7.7353E-Ol 
7.7925E-Ol 
7.8784E-Ol 
7.8919E-OI 
8.0941E-Ol 
8.2793E-OI 
9.3194E-OI 
1.0448E+OO 
1.1665E+OO 
I.2973E+00 
1.4371E+OO 
1.5856E+OO 
I.7427E+OO 

1.9080E+OO 
2.0259E+OO 
2.0658E+00 
2.0764EIOO 

2.0809E+00 
2.0923E+00 
2.1304E+OO 
2.1318E+00 
2.1712E+00 
2.182IE+00 
2. 1 983E+OO 
2.2387E+OO 
2.2610E+OO 
2.4474E+OO 
2.6392E+OO 
2.7845E+OO 
2.8295E+OO 
2.8356E+OO 
2.8414E+OO 
2.8593E+OO 
2.9035E+00 
3.0355E+OO 
3.2377E+OO 
3.4409E+OO 
3.6439E+OO 
3.8452E+OO 
4.0435E+OO 
4.2372E+OO 
4.425IE+OO 
4.6055E+OO 
4.7772E+OO 
4.9388E+OO 
5.0890E+OO 
5.2266E+OO 

5.3507E+OO 
5.460IE+OO 
5.5542E+OO 
5.6322E+OO 
5.6937E+OO 
5.738 I E+OO 
5.7654E+OO 
5.7755E+OO 
5.7685E+OO 
S.7446E+OO 
5.7043E+OO 
5.6671E+OO 
S.6532E+OO 
5.6494E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1\ 
nm 

7.927E+OO 
7.917E+OO 
7.885E+OO 
7.838E+OO 
7.807E+OO 
7.776E+OO 
7.730E+OO 
7.723E+OO 
7.6 1 6E+OO 
7.521E+OO 
7.036E+OO 
6.582E+OO 
6.1 57E+OO 
5.760E+OO 
5.388E+OO 
5.040E+OO 
4.715E+OU 
4.4IOE+OO 
4.213E+OO 
4. I 49E+OO 
4. 1 33E+OO 

4. I 26E+OO 
4.108E+OO 
4.050E+00 
4.048E+OO 
3.989E+OO 
3.973E+OO 
3.949E+OO 
3.89IE+OO 
3.859E+OO 
3.6 I OE+OO 
3.377E+OO 
3.2 1 4E+OO 
3. 1 66E+OO 
3. 1 59E+OO 
3. I 53E+OO 
3. I 34E+OO 
3.088E+OO 
2.955E+OO 
2.765E+OO 
2.586E+OO 
2.419E+OO 
2.263E+OO 
2.117E+OO 
1.980E+OO 
1.853E+OO 
1.733E+OO 
1.62IE+OO 
1.5l6E+OO 
l.4l9E+OO 
1.32!E+OO 

1.241E+OO 
1.161E+OO 
I.086E+OO 
I.OI6E+OO 
9.506E-Ol 
8.892E-OI 
8.318E-OI 
7.78IE-OI 
7.279E-OI 
6.809E-OI 
6.370E-OI 
6.082E-OI 
5.99IE-OI 
S.967E-OI 
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T~Bt.E I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92, from E = 0.001-0.010 keV to E = 400-1000 keY - Continued. 

E I, 12 j..L o-(coh+inc) J..I.K 

keV elatom e/atom cm2/g cm21g cm2/g nm 

2.{)')0400E I 00 1.9487813 I 0 1 1.1250E~OI 2.547:lE-t-03 5.643713+00 O.OOOE-/()() S.93lB-O{ 

2.1 I 2390E+OO 2.22S43E+O l 1.1032E+OI 2.47 I 9E+03 5.6333E+OO O.OOOE+OO 5.869E-OI 
2. 121600E+OO 2.268 I 4E+O [ L0943E+Ol 2.4413E+03 5.6289E+OO O.OOOE+OO S.844E-Ol 
2. I 44722E+OO 2.248 1 3E+O I I.0724E+Ol 2.3666E+03 5.6J76E+OO O.OOOE+OO 5.781E-OJ 
2. 153344E+OO 2.06853E+O 1 l.0644E+Ol 2.3396E+03 S.6133E+OO O.OOOE+OO 5.758E-OJ 
2.1.66277E+OO 2.33438E+O J 1.4777E+Dl 3.2286E+03 5.6068E+OO O.OOOE+OO 5.723E-Ol 
2.19~! OE'+QO 2.62000E+Ol 1.4387E+Ol 3.0972E+03 S.5902E+OO O.OOOE+OO 5.639E-OI 
2.224304E+~ 2.73921 E+O 1 I.4100E+Ol 3.0005E+03 5.5767E+OO O.OOOE+OO S.574E-Ol 
2.3250S0E+OO 2.96519E+Ol I.3lOlE+Ol 2.6670E+03 5.52 I 3E+OO O.OOOE+OO S.333E-01 
13f,(Jfi~7F.+GO '_95060F.+01 L27R7F.+OJ 2.563RF.+03 S.5009F.+OO O.OOOR+OO 5.252E-OI 
2.370 I 27£+00 2.86977E+O 1 1.2706E+OI 2.5373E+03 S,4954E+OO O.OOOE+OO 5.231E-01 
2.377781 E+OO 2.92895E+O 1 1.4549E+Ol 2.8961E+03 5.4909E+oo O.OOOE+OO 5.214E-O[ 
2.384362E+00 2.98931 E+O 1 1.4489E+Ol 2.8762E+Q3 5.4871E+OO O.OOOE+OO 5.200E-01 
2.4199S0E+OO 3.12811E+Ol 1.4173E+Ol 2.772IE+03 5,4660E+OO O,OOOE+OO 5.123E-OJ 
2.'41848B-t-OO 3.34545E1-01 1.3193151-01 2.4"67£1-03 .5.3916E-t-OO 0.00081'00 4.878B-Ol 

2.717235E+00 3.5223ZE+Ol 1.1997E+Ol 2.0897E+03 5.2796E+00 O.OOOE+OO 4,563E-01 
2.904724E+00 3.64368E+Ol l.0880E+Ol 1.7728E+03 5. I S62E+00 O.OOOE+OO 4.268E-Ol 
3.105150E+00 3.73289E+Ol 9.8107E+00 I,4954E+03 5.0224E+00 O.OOOE+OO 3.993E-Ol 
3.3 1 9406E+00 3. 79344E+0 I 8.8048E+00 1,2555E+03 4.8793E+OO O.OOOE+oo 3.735E-Ol 
3.548445E+00 3.83570E+01 7.9085E+00 1.0549E+03 4.7282E+00 O.OOOE+oo 3.494E-01 
3.793288E+00 3.86559E+0 1 7. 1 093E+00 8.8708E+02 4.5703E+00 O.OOOE+OO 3.269E-OI 
4.055024E+00 3.8870IE+OI 6.3963E+00 7. 4659 E+02 4.4066E+00 O.OOOE+OO 3.058E-OI 
4.33482lE+OO 3.9 1 683E+O I 5.7359E+00 6.2629E+02 4.2385E+OO O.OOOE+OO 2.86GE-0[ 
4.633924B+OO 3.0251012+01 5.1:21012+00 5.:230612+02 4..0670E:+00 0.000E:+00 2.676E:-01 
4.953664E+OO 3.93244E+OI 4.5662E+00 4.3629E+02 3.8933E+00 O.OOOE+OO 2.503E-Ol 
5.295467E+-00 3.93154E+01 4.0696E+00 3.6374E-I-02 3.7 I 84E+OO O.OOOE+OO 2.341E-OI 
5.660855E+OO 3.92785E+Ol 3.630 1 E+OO 3.0352E+02 3.5433E+OO O.OOOE+OO 2.190E-Ol 
6.0514S3E+OO 3.92227E+Ol 3.2375E+00 2.5322E+02 3. 3690E+00 O.OOOE+OO 2.049E-01 
o.469004E+OO 3.91:130E+Ol 2.8894E+OO 2.Jt40B+UZ. 3. I 964E+OO U.IJQI)E+OO 1.91/1:.-UI 

6.9 1 5365E+00 3.90743E+O( 2.581IE+00 1.7666E+02 3.0262E+00 O.OOOE+OO 1.793E-OI 
7.392525E+00 3,89901£+0 I 2.3079E+00 1.4777E+02 2.8592E+00 O.OOOE+oo 1.677E-01 
7.902609E+00 3.89024E+Ol 2.0645E+00 1.2365E+02 2.6961E+00 O.OOOE+oo 1.569E-Ol 
8.447890E+00 3.88129E+Ol 1.848SE+00 1.0357E+02 2.5373E+00 O,OOOE+OO 1.468E-01 
9.030794E+00 3.87295E+Ol 1.6525E+00 8.6612E+Ol 2.3834E+00 O.OOOE+OO 1.373E-OI 
9.653919E+00 3.86362E+01 I. 46OOE+OO 7. 1 579E+0 1 2.2348E+00 O.OOOE+OO 1.284E-OI 
\ .032004E+0 1 3.85263E+01 1.2899E+00 5.9158E+Ol 2.09 1 8E+00 O.OOOE+OO 1.201E-01 
l.l 032 12E+Ol 3.84030E+0 1 1.1 357E+00 4. 8724E+01 1.9547E+00 O.OOOE+OO 1.124E-01 
\ . 1 79334E+0 1 3.82634E+0 I I.OOO8E+00 4.01 67E+O{ },8238E+OO O.OOOE+OO 1.051E-01 
1.260708E+0 { 3.81022E+Ol 8.8275E-O( 3.3141E+01 1.6990E+00 O.OOOE+OO 9.834E-02 
! .347697E+O I 3.79068E+OI 7.7932E-0\ 2.7370E+OI 1.5806E+00 O.OOOE+OO 9.200E-02 
1.440688E+0 I 3.76486E+0[ 6.8866E-Ol 2.2625E+OI 1.4685E+OO O.OOOE+OO 8.606E-02 
[.540095E+01 3.72495E+0 1 6.09IOE-Ol 1.8719E+OI 1.3627E+OO O.OOOE+OO 8.050E-02 
1.646362E+O I 3.633J5E+Ol 5.3924E-OI 1.5502E+OI 1.2632E+OO O.OOOE+OO 7.53IE-02 
1.669763E+Ol 3.58476E+OI 5.2558E-Ol 1.4898E+OJ 1.2429E+00 O.OOOE+OO 7.425E-02 
1.69532IE+01 3.45036E+Ol 5.1129E-01 1.4275E+OI 1.2214E+00 O.OOOE+OO 7.3J3E-02 
1.702 1 36E+0 I 3.28830E+O\ 5.0758E-Ol 1.4114E+01 1.2158E+OO O.OOOE+OO 7.284E-02 
\ .7 \ 2359£+0 1 3,45372E+0 1 3. 6974E+00 1.0220E+02 1.2074E+00 8.832E+01 7.241E-02 
; .73791 7E+Ol 3.60327E+O I 3.5922E+00 9.7831E+01 1.1 869E+00 8.452E+01 7.134E-02 
\ .759961 E+O 1 3.65825E+0 I 3.5050E+00 9.4262E+Ol 1. 1 698E+00 8.14IE+OI 7.045E-02 
t .881398£+0 1 3. 78229E+0 I 3.1169E+00 7.8414E+Ol 1.0823E+00 6.775E+OI 6.590E-02 
2.011215E+Ol 3.83725E+Ol 2.7995E+00 6.5883E+Ol 1.0007E+OO 5.703E+OI 6.165E-02 
2.149988£+01 3.871 18E+01 2.5209E+00 5.5496E+01 9.2475E-OI 4.814E+OI 5.767E-02 
2.298338E+O 1 3 .89467E+0 1 2.2626E+00 4.6596E+OI 8.54I7E-OI 4.048E+01 5.395E-02 
2.456923£+01 3.91063E+OI 2.0235E+00 3.8982E+OI 7.8877E-OI 3.389E+OI 5.046E-02 
2.626450E+0 I 3.92168E+O\ 1.8082E+00 3.2586E+OI 7.283IE-Ol 2.834E+01 4.72IE-02 
2. 807676E+O 1 3.92939E+OI 1.6098E+00 2.7\38E+Ol 6.7253E-O\ 2.364E+OI 4.416E-02 
::-001405£+01 3.93414E+OI 1.4316E+00 2.2576E+OI 6.2117E-01 l.970E+01 4.131E-02 
_1208502E+0 I 3.93703E+0\ 1.2733E+00 1.8783£+01 5.7399E-OI 1.642E+Ol 3.864E-02 
.< '+29889E+0 I 3.9~221E+Ol 1.1318E+00 1.5618E+OI 5.3072E-Q{ 1.367E+OI 3.6\5E-02 
~,666551 E+O I 3.94258E+0 I 9.9964E-O! 1.2904E+OI 4.9112E-Ol 1.130E+OI 3.38IE-02 
l'i19543E+OI 3.94\94E+OI 8.8302E-OI 1.0663E+OI 4.5492E-01 9.345£+00 3.163E·-02 
4,189992E+OI .~.9..w68E+()1 7,8007E-01 8.8( r8E+OO 4.2190E-Ol 7.725E+OO 2.959E-02 
.. \.479101 E+O 1 3.93903E+OI 6.8916E--Ol 7.2824£+00 3.9181E-0) 6. 386E+00 2.768E-02 
4, 7881 59E+0 1 3.93712£+01 6.088IE-Ol 6.0182E+OO 3.6443E-OI 5.279E+OO 2.589E-02 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E II h I..L (J'(coh+inc) I..LK >.. 
keY elatom elatom cm2/g cm2/g cm2/g nm 

5.1 1 8542E+OI 3.93507E+01 5.3780E-01 4.9730E+OO 3.3954E-01 4.364E+OO 2.422E-02 
5.47172IE+01 3.93296E+01 4.7479E-01 4.1070E+oo 3.1694E-01 3.608E+oo 2.266E-02 
5 .849270E+O 1 3.93082E+01 4.1920E-01 3.392IE+00 2.9643E-OI 2.983E+OO 2.120E-02 
6.252870E+O 1 3.92872E+01 3.7014E-01 2.8018E+OO 2.7783E-01 2.466E+OO 1.983E-02 
6.6843 1 8E+0 1 3.92669E+0 1 3.2684E-01 2.3 1 43E+OO 2.6096E-Ol 2.038E+OO 1.855E-02 
7. 1 45536E+OI 3.92475E+01 2.8863E-01 1.9118E+OO 2.4566E-01 1.685E+oo 1.735E-02 

'1.638S78E+O I 
, "- 3.92293E+0 I 2.5432E-01 1.5759E+OO 2.3179E-01 1.389E+OO 1.623E-02 

8. 1 6564OE+OI 3.92118E+01 2.2342E-01 1.2950B-too 2.1921E-01 1.l42E+OO 1.518E-02 
8.729069E+0 1 3.9 1 946E+0 1 1.9588E-OI 1.062 1 E+OO 2.0778E-OI 9.362E-OI 1.420E-02 
9.331374E+01 3.9 1 782E+01 1.7174E-01 8.7Il1E-01 1.9738E-OI 7.677E-Ol 1.329E-02 
9.975239E+01 3.9 1 628E+O 1 1.5058E-OI 7.1451E-OI 1.8791E-01 6.295E-OI 1.243E-02 
1.066353E+02 3.9 1 484E+0 1 1.3204E-01 5.8608E-01 1.7927E-OI 5.162E-01 1.l63E-02 
1.139931 E't'02 3.913;mB+Ol 1.1~79E-OI 4.13U/5E-Ul J.7136,E-0l 4.232E-OI 1.088E-02 
1.218587E+02 3.9 I 226E+O 1 1.0154E-01 3.9438E-OI 1.6411E-Ol 3.47IE-01 1.0 17E-02 
1.302669E+02 3.91111E+Ol 8.9045E-02 3.2354E-OI 1.5743E-OI 2.846E-OI 9.518E-03 
1.392553E+02 3.9Ioo7E+01 7.8093E-02 2.6543E-Ol 1.5127E-OI 2.333E-OI 8.903E-03 
J .48g640E""02 3.909IOE+OI 6.8'f90E-02 2.1777E-Ol 1.4556C 01 1.913C 01 8.J29C-OJ 
1.591356E+02 3.90823E+01 6.oo7IE-02 1.7867E-01 1.4025E-01 1.569E-OI 7.791E-03 
1.701 159E+02 3.90742E+01 5.2689E-02 1.4660E-OI 1.3528E-OI 1.287E-OI 7.288E-03 
1.8 I 8539E+02 3.90669E+0 1 4.6215E-02 1.2028E-Ol 1.3063E-Ol 1.055E-01 6.818E-03 
1.9440 1 8E+o2 3.90603E+OI 4.0538E-02 9.8699E-02 1.?t'i?4F.-OJ g650E-02 6.378E-03 
2.078 1 56E+02 3.90543E+01 3.5560E-02 8.0990E-02 1.2208E-01 7.093E-02 5.966E-03 
2.22 1 548E+02 3.90488E+01 3.1194E-02 6.646IE-02 1.1813E-OI 5.816E-02 5.58IE-03 
2.374835E+02 3.90439E+OI 2.7365E-02 5.4540E-02 1.1436E-01 4.769E-02 5.221E-03 
2.538699E+02 3.90394E+OI 2.4OO7E-02 4.4758E-02 1.l075E-01 3.911E-02 4.884E-03 
2.713869E+02 3.90354E+OI 2.1062E-02 3.6732E-02 1.0728E-01 3.207E-02 4.569E-03 
2.901 I 26E+02 3.903 I 7E+0 I 1.8478E-02 3.0147E-02 1.0392E-01 2.629E-02 4.274E-03 
3. \0 1304E+02 3.90285E+01 1.6212E-02 2.4742E-02 1.0068E-01 2. 156E-02 3.998E-03 
3.3 1 5294E+02 3.90255E+01 1.4224E-02 2.0307E-02 9.7529E-02 1.768E-02 3.740E-03 
3.544049E+02 3.90228E+01 1.2480E-02 1.6668E-02 9.4466E-02 1.450E-02 3.498E-03 
3.788588E+02 3.90204E+0 I 1.095IE-02 1.3681E-02 9.1480E-02 1.1 89E-02 3.273E-03 
4.05000 1 E+02 3.90183E+OI 9.6090E-03 1.1 230E-02 8.8564E-02 9.748E-03 3.06IE-03 
4.329451 E+02 3.90164E+01 8.4317E-03 9.2179E-03 8.5714E-02 7.993E-03 2.864E-03 
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Zr Z= 40 

.,!Omic weight - 9.122000E+OI glmol. nominal density p (glcmJ) - 6.4940E+OO 

~I(bamslatom) - J.L(cm2/g) X 1.51474E+02. E(eV) J.L(cm2/g) - !lee/atom) X 4.61306E+05 

13 edges. Edge energies (ke V): 

1.79976E+00 
4.30300E-00 

~f \l 1.80000E-00 

L 
M 
N 

II 
2.53160E+00 
3.44200E-00 
5.13000E-02 

L 
M 
N 

II 
III 
II 

'I IV'· ,4.02345E-03 
Relativistic correction estimate fret (H82.3/5CL) - -3.0496E-OI, -1.9140E-Ol e/atom 
Suclear Thomson correction iNT - -9.622IE-OJ e/atom 

E 
keV 

1.069000E-02 
t.14Z/5JE-tTl 

1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.JI9233SE-02 

1.595306E - 02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.812600E-02 
2.855650E-02 
2.867130E-02 
2.884350E - 02 
2.908327E-02 
2.927400E-02 
3. I 09002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E - 02 
4.340198E-02 
4.63967 I E - 02 
4.959809E-02 
5.027400E-02 
5.I04350E-02 
5.124870E-02 
5.155650E-02 
5.132600E-02 
5.302035E-02 
5.667876E-02 

6.058959E-02 
6,477028E-02 
6. 923942E - 02 
7.401695E-02 
7.912411E-02 
8A58'<68~-02 

9.04199SE-02 
9.66S89.~E -02 

I .033284E - 0 I 
1.104581 E-Ol 
1.I80797E-01 
1.262272E - 0 1 
1.349368E -0 1 
1.-W2475E-Ol 
1.542005E-01 

it 
eiatom 

8.63969E+OO 
9.20229E+OO 
9.79034E+OO 
1.0321 OE+O I 
1.07704E+0 1 
1.11106E+OI 
1.13288E+0 1 
I. 1 4247E+OI 
1.14062E+O I 
I. I 2852E+O I 
1.1 0699E+0 I 
1.07559E+Ol 
1.031 02E+O I 
9.62 I 55E+OO 
8.2 I 966E+OO 
6.29704E+OO 
3.2 I 432E+OO 

-5.923OOE-OI 
3.54960E+OO 
6.1 1 659E+OO 
7. 1 9898E+00 
1.09926E+0 I 
1.23938E+OI 
1.29928E+O 1 
1.32238E+0 I 
1.32621 E+O 1 
1.31953E+0 1 
1.30678E+O 1 
1.2890IE+OI 
1.2841 OE+O 1 
1.27552E+OI 
1.26876E+Ol 
1.27297E+O 1 
1.27431 E+O I 
1.27301E+OI 
1.261 50E+O 1 

I .24840E+O 1 
1.23506E+O 1 
1.22161E+OI 
1.20790E+O 1 
l.l9368E+OI 
1.17864E+Ol 
1.16299E+Ol 
1 .14486E+O; 
1.12422E+0 I 
I.IOO23E+01 
1.071 72E+O I 
1.03714E+01 
9.9-l174E+OO 
9.391-l5E+OO 
8.65667E+00 

h 
e/atom 

3.7546E+OO 
3.87 I 9E+OO 
3.8448E+OO 
3.6795E+OO 
3.3990E+OO 
3.0377Ih·OO 

2.6337E+OO 
2.2215E+OO 
1.8295E+OO 
1.4775E+OO 
1.1750E+OO 
9.2388E-01 
7.2105E-OI 
5.6055E-OI 
4.3549E-OI 
3.8425E-OI 
3.6300E-OI 
3.5760E-OI 
7.9002E+OO 
7.6864E+OO 
7.5218E+OO 
6. I 658E+OO 
4.9447E+OO 
3.961IE+OO 
3.1838E+OO 
2.5776E+00 
2.1087E+00 
1.7474E+OO 
1.4693E+OO 
1.4213E+OO 
1.3703E+00 
1.3573E+00 
1.4517E+OO 
1.4103E+OO 
1.3757E+00 
1.22')6t.+OO 

1.1224E+OO 
1.0443E+OO 
9.8836E-OI 
9,4929E-Or 
9.2428E-01 
9.0958E-OI 
9.0237E-01 
9.oo88E-01 
9.0376E-OI 
9.0996E-0 I 
9.1865E-01 
9.2912E-OI 
9A)7IE-01 
9.5287E-Ol 
9.6510E-0 I 

1.6202E+05 
1.5630E+05 
1.4519E+05 
1.2998E+05 
1.1232E+05 
9.3901E+04 
7.61 57E+04 
6.0092E+04 
4.6295E+04 
3.4973E+04 
2.60 1 7E+04 
1.9137E+04 
1.3972E+04 
1.0161E+04 
7.384iE+03 
6.3023E+03 
5.8640E+03 
5.7536E+OJ 
1.2635E+05 
1.2192E+05 
1.1 853E+05 
9. I 486E+04 
6.8632E+04 
5. 1 432E+04 
3.867IE+04 
2.9287E+04 
2.2413E+04 

1.7374E+04 
1.3666E+04 
1.304IE+04 
1.2384E+04 
1.2217E+04 
1.2989E+04 
1.2433E+04 
1.1970E+04 
I.OOJ7E+04 
8.5458E+03 
7.4379E+03 
6.5849E+03 
5.9 1 64E+03 
5.3887E+03 
4.9607E+03 
4.6W7E+03 
4.2995E+03 
4.0348E+03 
3.8003E+03 
3.58~NE+03 

3.3955E+03 
3.2160E+03 
.1.0473E+03 
2.S872E+03 

2.30670E+OO 
3.305OOE-00 
2.87000E-02 

a(coh+inc) 
cm2/g 

1.4031E-04 
I.9I 6OE-04 
2.6025E-04 
3.516IE-04 
4.7253E-04 
6.3lc58E-04 

8.4003E-04 
1.l113E-03 
1.4626E-03 
1.9150E-OJ 
2.4946E-03 
3.2332E-03 
4.1693E-03 
5.3495E-03 
6.8298E-03 
7.6998E-03 
S.l299E-03 
8.2472E-03 
8.4250E-03 
8.6766E-OJ 
8.880IE-03 
I.0969E-02 
1.3799E-02 
1.7275E-02 
2. 1 522E-02 
2.6686E-02 
3.2933E-02 
4.0449E-02 
4.9449E-02 
5.1476E-02 
5.3838E-02 
5.4478E-02 
5.5445E-02 
5.7903E-02 
6.0170E-02 
7.2877E-02 
8.7863E-02 
1.0545E-Ol 
L2598E-Ol 
1,4984E-OI 
1.7742E-01 
2.0915E-OI 
2.4546E-OI 
2.8683E-OI 
3.3373E-OI 
3.8662E·-01 
4.4598E-Ol 
5.1229E-OI 
5.8598E-OI 
6.6748E-OI 
7.5718E-0; 

L 
M 
N 

III 
IV 
III 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOJE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEtOO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOJE+OO 
O.OOOE+OO 
O.OOJE+oo 
O.oooE+OO 
O.OOJE+OO 
O.OOOE+OO 
O.OOJE+OO 
O.OOJE+OO 
O.OOOE+OO 
O.OOJE+OO 
O.OOJE+OO 
O.OOJE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

2.22230E+00 
1.82400E-Ol 
2.87000E-02 

nm 

1.160E+02 
I.085E+02 
1.015E+02 
9.494E+Ol 
8.88IE+Ol 
8.JU8h+UI 
7.772E+OI 
7.270E+Ol 
6.80IE+OI 
6.362E+Ol 
5.951E+OI 
5.567E+OI 
5.208E+OI 
4.872E+OI 
4.557E+01 
4.40SE+OI 
4.342E+OI 
4.324E+OI 
4.299E+OI 
4.263E+OI 
4.235E+OI 
3.988E+01 
3.73IE+OI 
3.490E+Ol 
3.264E+OI 
3.054E+OI 
2.8S7E+Ol 
2.672E+OI 
2.500E+OI 
2.466E+OI 
2.429E+Ol 
2.419E+Ol 
2.40SE+OI 
2.369E+Ol 
2.338E+OI 
2.187E+OI 
2.046E+OI 
1.9 I 4E+0 1 
1.79IE+OI 
1.675E+01 
1.567E+OI 
1.466E+OI 
1.371E+OI 
l.283E+Ol 
1.200E+OI 
1.122E+OI 
I.050E+Ol 
9.822E+OO 
9.1 88E+00 
8.595E+00 
8.040E+OO 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E 
keY 

1.648404E-Ol 
1.762144E-01 
1.764000E-01 
1.787520E-01 
1.791000E-OI 

'- J,.798~OOE-01 
1.809000f, - 0 1 
1.814880E-OI 
1.822176E-01 
1.833120E-01 
L836000E-01 
1.8604S0B-OJ 

1.883732E-01 
2.013709E-OI 
2.152655E-OI 
2.3011SSE-Ol 

2.459970E -0 1 
2.629708E -0 1 
2.811158E-Ol 
3.005128E-Ol 
3.212482E-OI 
3.238900E-OI 
3.288475E-OI 
3.301695E-OI 
3.321525E-OI 
3.37316OE-OI 
3.424790E-Ol 
3.434143E-OI 
3.438558E-OI 
3.459210E-OI 
3.510840E-OI 
3.671099E-OI 
3.924405E-OI 
4.195189E-OI 
4.216940E-OI 
4.281485E-OI 
4.298697E-OI 
4.324515E -0 I 
4.389060E-OI 
4.484657E-OI 
4.794098E-OI 
5.12489IE-OI 
5.478508E-OI 
5.856525E-OI 
6.260625E-OI 
6.692609E-Ol 

7.154399E-01 
7 .648052E -0 1 
8.175768E -0 1 
8.739896E-O I 

9.342948E-01 
9.987612E-0 1 
1.067676E+00 
1.141345E+00 
1.220098E+00 
1 .304285E+00 
1.394281 E+OO 
1 .490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+00 
2. 1 77854E+00 
2.21 1 I 89E+00 

II 
elatom 

7.59071 E+OO 
5.62572E+OO 
5.5732IE+00 
4.67369E+OO 
4.45684E+OO 
3.60635E+00 
3. 89674E+OO 
3.85670E+OO 
3.43839E+OO 
3.83947E+OO 
3.89979E+OO 
4.027.39B+OO 

3.95244E+OO 
3.06524E+00 
2.6 1 432E+OO 
2.94&79E+OO 

4.10791 E+OO 
5.95 I 34E+OO 
8.2 I 365E+00 
1.05480E+0 1 
1.23356E+Ol 
1.24034E+O 1 
1.19981 E+O 1 
1.1 0640E+O I 
1.22979E+O 1 
1.36414E+O 1 
1.41 694E+OI 
1.40923E+O 1 
1.39242E+O 1 
1.46887E+0 1 
1.57956E+OI 
1.80251 E+O 1 
2.05907E+0 I 
2.24759E+Ol 
2.25688E+OI 
2.26 1 84E+0 1 
2.22665E+O 1 
2.29066E+0 1 
2.37239E+01 
2.45 I 59E+0 1 
2.63946E+0 1 
2.78803E+01 
2.91158E+01 
3.0 1279E+0 1 
3.09657E+01 
3.16.5S.5B+Ol 

3.22301 E+O J 

3.26986E+01 
3.30705E+01 
3.33S83E+O 1 

3.35740E+01 
3.37337E+0 1 
3.38779E+0 1 
3.38850E+0 1 
3.38089E+01 
3.36698E+0 1 
3. 34666E+0 1 
3.31750E+Ol 
:07836E+Ol 
3.22630E+0 1 
3 .15430E+0 I 
3 .04556E+0 1 
2.84688E+Ol 
2.50258E+Ol 
2.10778E+01 

h 
elatom 

9.7697E-01 
9.8807E-01 
9.8824E-OI 
9.9032E-01 
9.9062E-01 
9.9124E-OI 
2.3 1 62E+00 
2.3505E+00 
2.3941E+00 
3.3624E+00 
3.3916E+00 
3.0::524B+OO 

3.9221E+00 
5.8955E+00 
8.5578E+OO 
1.1475E+Ol 

1.4289E+Ol 
1.6688E+OI 
1. 8468E+01 
1.9558E+Ol 
1.9988E+01 
2.0000E+01 
2.0000E+01 
1.9996E+01 
2.2058E+01 
2.2040E+Ol 
2.1998E+OI 
2. 1989E+Ol 
2. 1984E+Ol 
2.286OE+Ol 
2.2798E+Ol 
2.2504E+Ol 
2.18IOE+Ol 
2.0892E+OI 
2.0814E+OI 
2.0580E+01 
2.0518E+01 
2.1338E+01 
2.1102E+01 
2.0752E+01 
1.9628E+01 
1.8475E+01 
1.7321E+01 
1.6183E+01 
1.5083E+OI 
1.4029B+OI 

1.3025E+Ol 
1.2066E+Ol 
1.1155E+01 
1.0297E+OI 

9.4945E+00 
8.7469E+00 
7.9335E+00 
7.2000E+00 
6.5408E+00 
5.9490E+00 
5.3904E+00 
4.8740E+00 
4.4137E+00 
4.0029E+00 
3.6307E+00 
3.2965E+00 
2.9969E+00 
2.8100E+00 
2.7507E+00 

2.7340E+03 
2.5866E+03 
2.5844E+03 
2.5557E+03 
2.5515E+03 
2.5429E+03 
5.9064E+03 
5.9744E+03 
6.0608E+03 
8.4616E+03 
8.5217E+03 
9.0::560B+03 

9.6048E+o3 
1.3506E+04 
1.8339E+04 
2.3003E+04-

2.6796E+04 
2.9274E+04 
3.0306E+04 
3.0022E+04 
2.8702E+04 
2.8485E+04 
2.8056E+04 
2.7937E+04 
3.0635E+04 
3.01 42E+04 
2.9631E+04 
2.9537E+04 
2.9493E+04 
3.0485E+04 
2.9955E+04 
2.8278E+04 
2.5637E+04 
2.2973E+04 
2.2769E+04 
2.2 1 74E+04 
2.2018E+04 
2.2762E+04 
2.2 [79E+04 
2. [346E+04 
1.8887E+04 
1.6629E+04 
1.4584E+04 
1.2747E+04 
1.1114E+04 
9.6697E+03 

8.398IE+03 
7.2777E+03 
6.2940E+03 
S.43S1E-l-03 

4.6879E+03 
4.0400E+03 
3.4278E+03 
2.910IE+03 
2.4730E+03 
2.104[E+03 
1.7835E+03 
l.5085E+03 
l.2779E+03 
1.084[E+03 
9.1 986E+02 
7.8128E+02 
6.6443E+02 
5.9520E+02 
5.7386E+02 

8.554IE-Ol 
9.6245E-Ol 
9.6421E-Ol 
9.8656E-01 
9.8987E-01 
9.9672E-01 
1.0070E+00 
1.0 126E+00 
1.0196E+OO 
1.0300E+OO 
1.0328E+00 
1.0::562B+OO 

1.0785E+OO 
1.2037E+00 
1.3382E+00 
1.4& 1 !!IE+OO 

1.6343E+OO 
1.7957E+00 
1.9653E+00 
2. 1 428E+00 
2.3275E+00 
2.3506E+OO 
2.3938E+00 
2.4053E+00 
2.4224E+OO 
2. 4668E+00 
2.5107E+00 
2.5187E+00 
2.5224E+00 
2.5399E+00 
2.5832E+00 
2.7154E+00 
2.9168E+00 
3.1216E+00 
3. 1 376E+00 
3. 1 847E+00 
3.1971E+00 
3.2 1 57E+00 
3.2617E+00 
3.3288E+00 
3.5370E+00 
3.7449E+00 
3.951IE+00 
4.154IE+00 
4.3524E+00 
4 . .5447E+OO 

4.7293E+OO 
4.9050E+00 
5.0703E+OO 
S.2240E+OO 

5.3648E+00 
5.49 1 6E+00 
5.6036E+00 
5.6998E+00 
5.7795E+00 
5.8423E+00 
5.8877E+00 
5.9155E+00 
5.9257E+00 
5.9185E+00 
5.8939E+00 
5.8526E+00 
5.7950E+00 
5.7466E+00 
5.7289E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOB+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
OJ.lOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

om 

7.521E+OO 
7.036E+00 
7.029E+00 
6.936E+OO 
6.923E+OO 
6.895E+00 
6.854E+00 
6.832E+OO 
6.804E+OO 
6.764E+00 
6.753E+00 
6.664E+OO 

6.582E+00 
6. 157E+00 
5.760E+00 
5388E+OO 

5.040E+00 
4.7 1 5E+00 
4.4IOE+00 
4. 1 26E+00 
3.859E+00 
3.828E+00 
3.770E+00 
3.755E+00 
3.733E+00 
3.676E+00 
3.620E+00 
3.6IOE+00 
3.606E+00 
3.584E+00 
3.53 1 E+OO 
3.377E+00 
3. 159E+00 
2.955E+00 
2.940E+00 
2.896E+00 
2.884E+00 
2.867E+00 
2.825E+00 
2.765E+00 
2.586E+00 
2.41%+00 
2.263E+00 
2.1 17E+00 
1.980E+00 
1.85JC+oO 

1.733E+00 
1.621E+00 
1.516E+00 
141c)F+OO 

1.327E+00 
1.241E+00 
1.161E+00 
[.086E+00 
1.0[6E+00 
9.506E-01 
8.892E-01 
8.3[8E-01 
7.781 E-Ol 
7.279E-01 
6.809E-OI 
6.370E-01 
5.959E-Ol 
5.693E-0[ 
5.607E-Ol 
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hBLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

~================================================================ 
:a(coh+inc) E 

keY 

- 2.220078E+OO 
2.224304E+OO 
2.233412E+OO 
2.260566E+OO 
2.266746E+OO 
2.295166E+OO 
2.304393E-rOO ' 
2.318233E+OO 
2.352834E+00 
2.377781 E+OO 
2.480968E+OO 
J .. 'i I RQ42P.+OO 

2.529068E+OO 
2.541848E+OO 
2.544258E+00 
2.582232E+OO 
2.7 1 7235E+OO 
2.904724E+OO 
3. 105 150E+OO 
3.3 1 9406E+OO 
3.54844:5E+OO 
3. 793288E+OO 
4.055024E+OO 
4.334821 E+OO 
4.633924E+OO 
4.953664E+OO 
5.295467E+OO 
5.660855E+OO 
6.05 1 453E+OO 
6.469004E+OO 
6.915365E+OO 
7.392525E+OO 
7.902609E+OO 
8.447890E+OO 
9.030794E+OO 
9.653919E+OO 
I.032004E+O 1 
1.103212E+Ol 
1.179334E+Ol 
1.260708E+0 1 
1.347697E+O 1 
1.440688E+OI 

1.540095E+0 1 
1.646362E+0 I 
1.759961 E+OI 
1.763765E+01 
1.790761 E+Ol 
I. 797960E+0 I 
1.808759E+O I 
1.835755E+O 1 
1.88 1 398E+O 1 
2.011215E+Ol 
2.1 49988E+0 I 
2.298338E+O I 
2,456923E+O I 
2.626450E+O I 
2. 807676E+O I 
3.00 1405E+O 1 

3.208502E+OI 
3,429889E+0 1 
3.666551 E+O 1 
3.919543E+OI 
4.1 89992E+O I 
4,47910IE+OI 
.. U88159E+OI 

il 
e/atom 

1.66305E+O I 
1.62010E+OI 
2.08476E+Ol 
2.38230E+Ol 
2.40772E+O I 
2.39079E+O 1 
2.21098E+OI 
2.47235E+O 1 
2.75I08E+OI 
2.85758E+Ol 
3.07315E+Ol 
1.0'iR92E+01 

2.97840E+OI 
3.08I05E+Ol 
3.09762E+Ol 
3.23607E+OI 
3.45926E+0 I 
3.63503E+OI 
3.75776E+01 
3.84098E+Ol 
J.898/)l:HUI 

3.93928E+0 I 
3.96799E+OI 
3.98855E+Ol 
4.0 1 747E+0 1 
4.0253IE+01 
4.03220E+O 1 
4.031 IOE+OI 
4.02733E+OI 
4.02 1 79E+0 1 
4.0 1495E+0 1 
4.00724E+0 I 
3.99904E+O I 
3.99071E+OI 
3.98312E+01 
3.97383E+Ol 
3.96345E+OI 
3.95203E+O I 
3.93936E+Ol 
3.92506E+01 
3.90847E+0 1 
3.88813E+0 I 

3.86073E+01 
3.81655E+OI 
3.69666E+O I 
3.68730E+OI 
3.55375E+OI 
3.39278E+Oi 
3.55694E+O 1 
3.705 39E+0 1 
3.79492E+01 
3.89585E+0 I 
3.94548E+01 
3.97696E+OI 
3.99873E+OI 
4.01362E+01 
4.02404E+O 1 
4.03063E+O I 
4.m483E+OI 
4.03736E+OI 
4.04228E+O 1 
4.04242E+O I 
4.041 64E+OI 
4.04028E+O I 
4.m857E+OI 

12 
elatorn 

2.7353E+OO 
1.I335E+Ol 
I. 1 245E+O I 
1.0983E+Ol 
1.0925E+OI 
1.0663E+OI 
1.058 I E+OI 
1.4670E+OI 
1.4271E+Ol 
1.4007E+Ol 
1.3041E+OI 
1.2728E+Ol 

1.2648E+Ol 
1. 4446E+O 1 
1.4426E+Ol 
I.4114E+OI 
I.3113E+OI 
1.1927E+Ol 
1.0765E+OI 
9.6735E+OO 
~.6~66E+OO 

7.8053E+OO 
7.0 1 92E+OO 
6.3 I 75E+OO 
5.6673E+OO 
5.06 I 6E+OO 
4.5 1 49E+00 
4.0262E+OO 
3.5936E+OO 
3.2086E+OO 
2.865IE+OO 
2.5609E+OO 
2.2911E+OO 
2.0510E+OO 
1.8332E+OO 
1.6261E+OO 
1.4376E+OO 
1.2709E+OO 
1.1 1 97E+OO 
9.8744E-OI 
8.7156E-Ol 
7.699SE-01 

6.8082E-Ol 
6.0256E-01 
5.3379E-01 
5.317IE-Ol 
5.173IE-OI 
5.1357E-Ol 
3.6815E+00 
3.5783E+00 
3.41 38E+00 
3.0491E+OO 
2.7406E+OO 
2.4665E+OO 
2.2109E+OO 
1.9773E+00 
1.7610E+OO 
1.5667E+OO 
1.3939E+OO 
1.2404E+OO 
I.IOI5E+OO 
9.7302E-OI 
8.5957E-OI 
7.5942E-OI 
6.7097E-O I 

5.6836E+02 
2.3508E+03 
2.3226E+03 
2.2413E+03 
2.2234E+03 
2. 1 432E+03 
2.l181E+03 
2.9191E+03 
2.7981E+03 
2.7 1 74E+03 
2.4248E+03 
2.3310E+03 

2.3070E+03 
2.6218E+03 
2.6 1 56E+03 
2.52 1 4E+03 
2.2262E+03 
1.8941E+03 
1.5993E+03 
1.3444E+03 
1.1293E+03 
9.4921E+02 
7.9851E+02 
6.7230E+02 
5.6418E+02 
4.7 1 36E+02 
3.9331E+02 
3.2810E+02 
2.7394E+02 
2.288IE+02 
1.9113E+02 
1.5980E+02 
1.3374E+02 
1.1200E+02 
9.364IE+OI 
7.7700E+Ol 
6.4262E+Ol 
5.3 I 42E+OI 
4.3798E+OI 
3.6131E+01 
2.9833E+OI 
2.4{)S4E+Ol 

2.0393E+OI 
1.6884E+Ol 
1.3991E+Ol 
1 1<107F+OI 

1.3326E+OI 
1.3177E+Ol 
9.3892E+Ol 
8.9920E+Ol 
8.3703E+Ol 
6.9936E+Ol 
5.8803E+Ol 
4.9S06E+OI 
4.1S11E+OJ 
3.4728E+OI 
2.8934E+OI 
2.4079E+OI 
2.004IE+OI 
1.6682E+OI 
1.3859E+OI 
1.1452E+OI 
9.4637E+OO 
7.S213E+OO 
6.4643E+OO 

cm2/g 

5.724IE+OO 
5.7218E+OO 
5.7 I 69E+OO 
5.70 1 8E+OO 
5.6984E+OO 
5.6823E+OO 
5.6770E+OO 
5.6690E+OO 
5.6487E+OO 
5.6339E+OO 
5.5706E+OO 
S.S467ElOO 

S.5402E+OO 
5.5321E+OO 
5.5306E+OO 
5.5061E+OO 
5.41 74E+OO 
5.29IOE+OO 
5. I 539E+OO 
5.0073E+OO 
4.8525E+OO 
4.6907E+OO 
4.5230E+OO 
4.3506E+OO 
4.1 749E+OO 
3.9968E+OO 
3.8 I 75E+OO 
3.6380E+OO 
3.4593E+OO 
3.2822E+OO 
3.1077E+OO 
2.9364E+OO 
2.7689E+OO 
2.6060E+OO 
2. 4480E+OO 
2.2955E+OO 
2.1 487E+OO 
2.0079E+OO 
1.8734E+OO 
1.7452E+OO 
1.6235E+OO 
1.5083E+OO 

1.3996E+OO 
1.2973E+OO 
1.2012E+OO 
1.1982E+OO 

1.1772E+OO 
t.l718E+OO 
1.1636E+OO 
1.1437E+OO 
1.1 I 13E+OO 
I.0273E+OO 
9.4915E-OI 
8.7651E-OI 
S.0919E-Ol 
7.4693E-Ol 
6.8948E-OI 
6.3658E-OI 
5.8797E-OI 
5.4338E-OI 
5.0255E-OI 
4.6524E-OI 
4.31ISE-OI 
4.0015E-Ol 
J.7190E-OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
OJlOOP.+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
8.094E+OI 
7.749E+OI 
7.2IOE+Ol 
6.030E+Ol 
5.080E+OJ 
4.285E+Ol 
3.597E+01 
3.011E+OI 
2.513E+OI 
2.096E+Ol 
l.748E+OJ 
1.457E+Ol 
1.212E+Ol 
l.OO2E+Ol 
8.285E+OO 
6.850E+OO 
5.663E+OO 

>.. 
nm 

5.585E-OI 
5.574E-OI 
5.55IE-OI 
5.485E-OI 
5.470E-OI 
5.402E-Ol 
5.380E-Ol 
5.348E-OI 
5.270E-OI 
5.214E-OI 
4.997E-OI 
4.92212-01 

4.902E-OI 
4.878E-Ol 
4.873E-Ol 
.:1 ROIE-OI 

4.563E-OI 
4.268E-OI 
3.993E-Ol 
3.735E-Ol 
3.494E-Ol 
3.269E-01 
3.058E-01 
2.860E-OI 
2.676E-OI 
2.503E-Ol 
2.34IE-Ol 
2.190E-OI 
2.049E-OI 
1.917E-01 
1.793E-01 
1.677E-Ol 
I.S69E-01 
1.468E-01 
1.373E-Ol 
1.284E-OI 
1.20lE-OI 
1.124E-OI 
1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 

8.050E-02 
7.531E-02 
7.04SE-02 
7.030E 02 

6.924E-02 
6.896E-02 
6.855E-02 
6.754E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.131E-02 
3.864E-02 
3.615E-02 
3.381E-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

--::::: 
E fJ h llo o{coh+inc) lloK X. 
keY eiatom eiatom cm2/g cm2/g cm2/g om 

5.1 I 8542E+OI 4.03663E+O I 5.9279E-01 5.3425E+OO 3.4622E-01 4.682E+OO 2.422E-02 
5.47172IE+01 4.03456E+O 1 5.2368E-01 4.4150E+OO 3.2290E-01 3. 870E+00 2.266E-02 
5.849270E+01 4.03244E+O I 4.624OE-Ol 3.6467E+OO 3.0174E-01 3.200E+00 2. I 20E-02 
6.252870E~1 4.03032E~1 4..0&32E-OI 3.0124.E~ 2.&254E-Ol 2.645E.OO 1.983E-02 

6.684318E+O 1 4.02823E+O 1 3.6059E-01 2.4885E+00 2.6513E-Ol 2. 187E+00 1.855E-02 
7. 145536E+01 4.02622E+O 1 3.1845E-01 2.0559E+OO 2.4934E-Ol 1.808E+00 1.735E-02 

'1:.638"S{8E+O 1 4.02432E+O 1 2.8126E-OI 1.6986E+OO 2.3503E-01 1.495E+OO 1.623E-02 
8. I 656400+0 1 4.02252E+O I 2.4752E-OI 1.3983E+OO 2.2204E-OI 1.231E+OO 1.518E-02 
8.729069E+01 4.02075E+O 1 2.1714E-01 1.1475E+OO 2.1025E-OI 1.01OE+00 1.420E-02 
9.33 1 374E+0 1 4.0 1904E+O I 1.9051E-01 9.4179E-OI 1.9953E-01 8.285E-01 1.329E-02 
9.975239E+01 4.01742E+Ol I.6714E-OI 7.7296E-OI 1.8976E-01 6.798E-01 1.243E-02 
1.066353E+02 4.0 1590E+O 1 I.4666E-01 6.3443E-OI 1.8086E-Ol 5.578E-01 1.1 63E-02 
1.1 39931E+02 4.0 1449E+0 1 1.2868E-01 5.2075E-OI 1.7272E-OI 4.577E-01 1.088E-02 
1.218587E+02 4.01318E+OI 1.I292E-OI 4.2747E-OI 1.6525E-01 3.755E-OI 1.017E-02 
1.302669E+02 4.0 1 1 96E+0 1 9.909\£-02 3.5090E-01 1.5839E-01 3.081E-Ol 9.518E-03 
1.392553E+02 4.0 I 085E+0 1 8.6960E-02 2.8807E-01 1.5207E-01 2.528E-01 8.903E-03 
1.48864OE+02 4.00982E+0 1 7.6317E-02 2.3649E-01 1.462IE-01 2.074E-OI 8.329E-03 
1.59 1 356E+02 4.oo888E+O 1 6.6979E-02 1.9416E-01 1.4077E-01 1.702E-01 7.79IE-03 
1.701 159E+02 4.00803E+0 1 5.8786E-02 1.5941E-OI 1.3569E-OI 1.397E-OI 7.288E-03 
1.818539E+02 4.00724E+0 1 5.1598E-02 1.3089E-OI 1.3093E-01 I.146E-01 6.818E-03 
I Qd40IRR.O? .tOO6SJF.OI AS'290E-02 L07A7E-Ol L26A5E-OI 9.402E-02 6.37RE-OJ 

2.078 1 56E+02 4.00588E+O 1 3.9755E-02 8.8246E-02 1.2222E-OI 7.715E-02 5.966E-03 
2.22 1 548E+02 4.oo530E+O 1 3.4897E-02 7.2464E-02 1.182IE-OI 6.330E-02 5.58IE-03 
2.374835E+02 4.oo477E+O I 3.0634E-02 5.9506E-02 1.1439E-OI 5.194E-02 5.22IE-03 
2.538699E+02 4.00428E+0 1 2.6893E-02 4.8867E-02 1.l073E-OI 4.262E-02 4.884E-03 
2.7 I 3869E+02 4.00385E+O 1 2.3609E-02 4.0131E-02 1.0722E-Ol 3.497E-02 4.569E-03 
2.901 I 26E+02 4.oo346E+0 1 2.0727E-02 3.2959E-02 1.0384E-01 2.869E-02 4.274E-03 
3.101304E+02 4.oo310E+01 1.8198E-02 2.7069E-02 l.oo57E-01 2.354E-02 3.998E-03 
3.315294E+02 4.oo278E+0 I 1.5978E-02 2.2232E-02 9.7404E-02 1.932E-02 3.74OE-03 
.D44U49E+U2. 4.UU2.4IJE+U 1 1.402.91::-U2. I.H26UE-U2 'J.4JJUE-U2 1.5!S:lE-U2 J.49!SE-OJ 
3.788588E+02 4.oo223E+0 I 1.2318E-02 1.4998E-02 9.1338E-02 I.300E-02 3.273E-03 
4.05000 I E+02 4.00200E+0 1 1.0816E-02 1.2319E-02 8.842IE-02 1.067E-02 3.061E-03 
4.329451 E+02 4.00 I 79E+0 I 9.4972E-03 1.0119E-02 8.5572E-02 8.755E-03 2.864E-03 
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lib Z=41 

.wmic weight - 9.2906408+01 glmol, nominal density p (glcm') - 8.5500E+OO 

"bam>,.tom) - /L(cm'lg) " 1.542758+02, E(eV) /L(cm'/g) - J,(elatom) " 4.529328+05 

} edges. Edge energies (ke V); 

1.89856E+00 L 2.697708+00 L II 2.464708+00 L 1II 2.370508+00 

II 4.68<WOE-00 M II 3.784008-00 M III 3.63OOOE-00 M IV 2.07400E-01 

II V 2.046008-00 N I 5.810008-02 N II 3.39OOOE-02 N !If 3.39OOOE-02 

,IV ~OOOO8-03 
~(l3.!i\'istic correction es imate Ire. (H82,315CL} - -3.2408E-Ol, -2.0280E-0l e/atDm 

\'J-dear Thomson correction 1m: ... -9.92S7E-03 eJatom 

E fl J, fL a(coh+inc) ILK 
keV eJatom eiatam cm2/g cm1Jg cm2/g nm 

1.0690008-02 1.00659E+01 4.42648+00 1.87548+05 1.76I7E-04 O.oooE+OO 1.I60E+02 
J.l4276lE-02 \.05322E+01 4.2928E+00 1.7014E+05 2.394lE-04 O.OOOE+OO 1.0858+02 
1.221 612E-02 1.095 1 8E-Hll 4.08968+00 1.5163E+05 3.2363E-04 O.OOOE+OO 1.015E,.02 
1.305903£-02 1.1 3 120E...ol 3.8319E+QO 1.3290E+05 4.3519E-04 O.OOOE+OO 9.494E+OI 
1.3960108-02 1.1 6045E+O 1 3.53478+00 1.1 468E+05 5.8216E-04 O.OOOE+OO 8.88 I E-Hl I 
1.4923358-02 t.I8247E+OI 3.2 I 59E+00 9.7604E-Hl4 7.74728-04 O.OOOE+QO S.30SE-HlI 
1.595306E-02 !.I9742E-HlI 2.8920E+00 8.2109E+04 1.0257E-03 O.OOOE+oo 7.772E+01 
1.705382E-02 1.20579E+Ol 2.5762E+00 6.8422E+04 1.3509E-03 O.OOOE+oo 7.270E+OI 
!.823053E-02 1.20820E+01 2.27798+00 5.65938-Hl4 1.7703E-03 0.0008+00 6.801B+OI 
1.948844E-02 1.20526E-HlI 2.00308 .. 00 4.6553E+04 2.30818-03 O.OOOE+OO 6.362E+OI 
2.083314E-02 1.1 9742E+01 1.7549E+00 3.8153E+04 2.9942E-03 0.0008+00 5.95IE+OI 
2.227063E -02 I. 1 8479E...oI 1.5345E+OO 3.1207E+04 3.8649E-03 0.0008+00 5.567E+01 
2.330730E-02 1.1 6699E+OI 1.3411E+00 2.5514£+04 4.9640E-03 O.OOOE+OO 5.208E+Ol 
2.54500 IE-02 1.14272E+O 1 1.173IE+00 2.0877E+04 6.34428-03 O.OOOE+OO 4.872E+OI 
2.720606E-02 1.I0887E+OI 1.02838+00 1.71198+04 8.0684E-03 0.0008+00 4.557E+OI 
2.908327E -02 1.05769E+01 9.04!oE-OI 1.4080B+04 1.0211E-02 O.OOOE+OO 4.263E.OI 
3.109002E-02 9.6496OE+00 7.9307E-01 1. I 627E+04 1.2861E-Q2 O.@E+OO 3.988E+Ol 
3.323523E-02 6.6 \ 650E+OO 7.0772E-OI 9.6449E+03 1.6120E-02 O.OOOE+OO 3.73IE+01 
3.3130506-02 3. tgSf}'SE 1 00 b.lW59E-OI 9.2S"eSI03 1.6937£ -O~ O.OOOt?,OO 3.t:,76EIOl 

3.3866IOE-02 -1.l9368E.00 6.8479E-01 9.1 585E+03 1.7165E-02 O.OOOE+OO 3.66IE+01 
J.406950E-02 3.701998.00 9.4040E+00 1.2502E+05 1.75iOE-02 O.OOOE+OO 3.639E+O\ 
3.4578008-02 8.02069E+00 8.8157E.00 J.154SE-Hl5 1.8392E-02 O.OOOE+OO 3.5868+O! 
J.552846E-02 1.079 1 5E+01 7.8365E+QO 9.9903E+1l4 2.0\09£-02 0.0008+00 3.490E+01 
3.7'301"'9-~-C~()l J .32373E-t-{H S,S87IB+OO 7,0207e~ 2.4966E-02 O.OOOIl+oo 3.264'f.+Ol 
4.060054E -02 1.39977E+01 4.506 I E+OO 5.02708+04 3.08508-02 0.0008.00 3.0548+01 
4.J40198B-02 1.42) 44E+OI 3.5327E+00 3.6867E-Hl4 3.7943E-02 0.0006+00 2.857£+0! 
4.63967)l.i-02 1.42065E+Ol 2.8358E+00 2.76846+04 4.6449E-02 O.OOOE+QO 2.672E+OI 
4.9598098 -02 1.4097%E+OI 2.3295E+00 2. 1 273E+04 S.6600E-02 O.OOOE+OO 2.500E+01 
).jUlU~)b-U:L L39.N4b+ti1 1.Y'f)4~.+UU If::,"jI:SE+04 ~.~654b-02 O.OOOE+OO 2.338E+01 
5.6678761)-02 1.37336E+OI 1.6780E+00 I.3409E+D4 8.2895E-02 O.OOOE+OO 2.IS7E+O\ 
5.6~3800E -02 1.37147E+01 1.6617E+00 t.321 9E+04 8.3957E-D2 O.OOOE+oo 2.[78E..o1 
5.180950E ~02 1.36248E+01 1.6096E.00 1.26118+04 8.7577E-02 O.OOOE.oo 2.1 45E+OI 
5.804190E-02 1.35549£+01 1.5964E.00 1.2458E+04 8.8555E-02 O.OOOE+oo 2.136£+01 
5.8390SGE-G2 i.35974E+01 1.6935E+00 1.3137E+04 9.0033E-02 O.oooE+OO 2.123E+O\ 
5.9262008-02 l.36097E+01 1.6519E+00 1.26258+04 9.37818-02 0.0008+00 2.092E+01 
6.058959C·-02 1.35818E+01 1.5957E+OO 1.1919E+04 991539E-02 O.OOOE+OO 2.046E.01 
6.4770281:-02 J.34584E+01 1.464IE+OO 1.0239E+04 l.I923E-OI O.OOOE.oo 1.9148+01 
6.923942E - 02 1.3J23?E+Dl 1.3708E+00 8.9672E+03 1.4203E-Ol O.OOOE.oo 1.791E+01 
7.401695£"02 1.32008£+0) 1.3053E+OO 7.9874E+03 1.6845/i-OI O.OOOE+OO 1.675E+Ol 
7.91241IE-02 1.30742E+01 1.2606E+00 7.2162E.03 1.%90E-0I O.OOO£+QO 1.567E+01 
80458368£-02 1.29466E+OI U317E+00 6.5954E+03 2.3383E-0I 0.0008+00 1.466E+OI 
9.04) 995E -02 :.18I43E+DI l.2146£+00 6.0840E+03 2.737)E-0) O.OOOE+OO 1.371 E+OI 
9665893E-02 1.26746£+01 ).2.064£+00 5.65JOE+03 3.)901£-01 O.OOOE+oo 1.233E+OI 
:'033284£-01 1.251 33E...oI 1.2049E+00 5.28188+03 3.7022£-01 O.OOOE+OO 1.200E+01 
1.104581E-01 1.23409£.01 1.2085E+00 4.9554E+03 4.2783£-01 O.OOOE+OO 1.1 22E+01 
L180797E-Ol 1.2 1 424E+Ol LlI56£+00 4.6630E+03 4.9234£-01 0.000£+00 1.050E+OI 
l.J62272E-Ol t.:9036E+01 1.2254£+00 4.3969£+0) 5.6420E-OI O.OOOE+OO 9.822£+00 
1 .. 149368E -01 1.16273E+Ol 1.2367E+OO 4.1513E+03 6.4388E-01 O.OOOE+OO 9.188£+00 
1.')'12475E-01 1.12317£.01 1.2489£+00 3.92 1 6E+O) 7.3179£-01 O.OOOE+OO 8.595E+00 
L5-4.2005E-OI 1.03466£+01 1.2611 E+OO 3.70-l-3E+03 3.2832E-OI O.OOOE+OO 8.Q4()E+OO 
; .64-84(14E - 0 I L0282JE+O! 1.2727E+OO 3.4969E+0.1 9.3319E-01 G.()()()E+OO 7.52IE+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E = 0.001-0.010 keY to E = 400--1000 keY - Continued. 

E 
keY 

1.762144E-01 
1.883732E-01 
2.005080E-OI 
2.013709E-Ol 
2.032520E-OI 
2.035770E -0 I 
2.043~4E-OI 

2.05623bG..-O I 
2.063630E-Ol 
2.011926E-Ol 
2.084370E-Ol 
2.086920E-Ol 
2.1 15480E-Ol 
2.1S2655E-OI 
2.301188E-OI 
2.459970E-Ol 
2.629708E-OI 
2.811158E-OI 
3.00S128E-OI 
3.212482E-OI 
3.434143E-Ol 
3.557400E-OI 
3.611850E-OI 
3.626370E-Ol 
3.648150E-OI 
3.671099E-Ol 
3.702600E-OI 
3.708320E-Ol 
3.765080E-OI 
3.780216E-01 
3.802920E-01 
3.859680E-OI 
3.924405E-Ol 
-1.19S1S9E-Ol 

4.484657E - 0 I 
4.590320E-Ol 
4.660580E-OI 
4.679316E-OI 
4.707420E-Ol 
4.777680E-01 
4.794098E-Ol 
5.12489IE-OI 
5.478508E-OI 
5.856525E-OI 
6.260625E-01 
6.692609E-Ol 
7.154399E-Ol 

7.648052E-OI 
8.175768E-OI 
8.739896E-OI 
9.34294&E-OI 

9.987612E-OI 
1.067676E+00 
I. t4134SE+OO 
1.22oo98E+00 
1.304285E+OO 
1.394281 E+oo 
1.490-+86E+CX) 
1.593329E+00 
1.703269E+00 
\ .820795E+00 
1.94D430E+OO 
2.080733E+OO 
2.224304E+OO 

2.323090E+OO 

II 
elatom 

9.51839E+OO 
8.38955E+00 
6.42876E+OO 
6. 1 8902E+00 
5.47097E+OO 
5.28557E+00 
4.4 I 950E+OO 
4.71064E+OO 
4.65902E+OO 
4.22092E+OO 
4.6 I 993E+00 
4.66799E+OO 
4.79309E+OO 
4.64634E+00 
3.68255E+00 
3.31170E+00 
3.84660E+OO 
5.28323E+OO 
7.40735E+00 
9.86435E+OO 
1.21514E+Ol 
1.28368E+O I 
1.23859E+0 I 
1.13570E+O I 
1.27166E+0 1 
1.35048E+0 I 
1.41 594E+Ol 
1.42535E+0 1 
1.48151 E-tOl 
1.45420E+O I 
1.53787E+OI 
1.65851 E+O 1 
1.75798E+OI 
2.06793E+Ol 

2.29922E+O I 
2.35572E+O 1 
2.36325E+0 I 
2.32794E+O 1 
2.3941SE+Ol 
2.47959E+Ol 
2.49438E+O 1 
2. 7120SE+0 1 
2.87590E+Ol 
3.00837E+OI 
3.1 I 435E+01 
3 .20317E+O I 
3.275BIE+OI 
3.33512E+O I 
3.38339E+O 1 
3.42181E+OI 
3..15IS5E+Ol 

3.48154E+O I 
3.5\o27E+01 
3.51326E+Ol 
3.50842E+0 I 
3.49759E+0 1 
3.48140E+O 1 
3,45998E+O 1 
3 .43066E+O I 
3 .39135E+O I 
3.33913E+O 1 
3.267ooE+Ol 
3.15783E+Ol 
2.95666E+Ol 

2.62700E+Ol 

h 
e/atom 

1.2830E+OO 
1.2916E+OO 
1.2978E+OO 
1.2981E+OO 
1.2988E+00 
1.2990E+OO 
1.2992E+00 
2.6448E+00 
2.6845E+OO 
2.7303E+00 
3.7235E+00 
3.7474E+00 
4.0300E+OO 
4.4399E+00 
6.635IE+00 
9.5437E+OO 
1.2665E+OI 
1.5581E+OI 
1.7948E+OI 
1.9577E+OI 
2.0429E+01 
2.0588E+01 
2.060IE+Ol 
2.0599E+OI 
2.2873E+OI 
2.287IE+Ol 
2.2859E+01 
2.2856E+OI 
2.281IE+01 
2.2794E+01 
2.3757E+OI 
2.368SE+OI 
2.3579E+Ol 
2.2?19E+Ot 

2. 1 970E+O 1 
2.1592E+OI 
2.1335E+OI 
2.1266E+01 
2.2096E+Ol 
2.1838E+OI 
2. I 777E+OI 
2.056IE+OI 
J.9311E+Ol 
1.8064E+Ol 
1.6848E+Ol 
1.5670E+Ol 
1.4:545E+OI 

1.3480E+Ol 
1.2471E+Ol 
1.1516E+Ol 
t.0619E+Ol 

9.782 1 E+oo 
8.8727E+OO 
8.0514E+OO 
7.3 1 22E+OO 
6.6472E+OO 
6.0491E+00 
5.4997E+00 
4.9797E+OO 
4.5 I 24E+00 
4.0948E+OO 
3.7178E+00 
3.3776E+OO 
3.0723E+OO 

2.8904E+00 
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3.2978E+03 
3.10S7E-t03 
2.9316E-t03 
2.9 1 98E-t03 
2.8944E-t03 
2.8900E-t03 
2.879 1 E+03 
5.8257E-t03 
5.8921 E-t03 
5.9685E-t03 
8.0911 E-t03 
8.1 332E+03 
8.6283E+03 
9.3418E+03 
1.3060E-t04 
1.7572E-t04 
2.1814E+04 
2.5 1 04E+04 
2.7052E+04 
2.760IE+04 
2.6943E-t04 
2.6213E+04 
2.5834E+04 
2.5729E+04 
2.8398E+04 
2.82 1 7E-t04 
2.7963E+04 
2.79 I 6E+04 
2.744IE-t04 
2.7311E+04 
2.8295E+04 
2.7795E+04 
2.7213E+04 
2A745C+04 

2.2 1 89E+04 
2.l305E+04 
2.0734E+04 
2.0585E+04 
2:1260E+04 
2.0702E+04 
2.0574E+04 
1.8 I 72E+04 
1.5966E+04 
1.397 1 E+04 
1.2189E+04 
I.06OSE+04 
9.2084E+03 

7.9828E+03 
6.9088E+03 
S.9680E+03 
S.1179EI03 

4.436IE+03 
3.7640E+03 
3.1951E+03 
2.7 I 45E+03 
2.3083E+03 
1.9651E+03 
1.6713E+03 
1.4156E+03 
1.1999E+03 
1.0186E+03 

8.6513E+02 
7.3523E+02 
6.2561E+02 

5.6353E+02 

o{coh+inc) 
cm2/g 

1.0485E+OO 
1.1725E+OO 
1.2972E+OO 
1.306IE+OO 
1.3255E+00 
1.3288E+OO 
1.3372E+00 
1.3499E+OO 
1.3575E+OO 
1.3661E+OO 
1.3789E+OO 
1.3815E+00 
1.4109E+OO 
1.4492E+00 
1.6017E+00 
1.7634E+00 
1.9341E+00 
2.1 I 32E+00 
2.3003E+00 
2.4945E+00 
2.6952E+00 
2.8035E+OO 
2.8506E+00 
2.8631E+OO 
2.8818E+OO 
2.90 1 4E+oo 
2.928IE+00 
2.9329E+00 
2.9807E+OO 
2.9933E+00 
3.0 I 22E+00 
3.0591E+00 
3.1119E+00 
3.3258C+OO 

3.5416E+00 
3.6 1 72E+OO 
3.666SE+OO 
3.6795E+00 
3.6990E+00 
3.7470E+00 
3.7582E+00 
3.974OE+00 
4. I 876E+00 
4.3975E+00 
4.6021E+00 
4.800 1 E+OO 
4.989BE+OO 

5. 1699E+00 
5.3388E+00 
S,49S4E+00 
5.63S-1E+OO 

5.7667E+00 
5.8793E+00 
5.9755E+00 
6.0545E+OO 
6.1158E+OO 
6.1591 E+OO 
6.1841 E+OO 
6.1910E+OO 
6.1797E+OO 
6.1507E+OO 
6. 1 043E+OO 
6.0412E+OO 
5.9621 E+OO 

5.9024E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.oooE+OO 

nm 

7.036E+oo 
6.5&2E+oo 
6. 1 84E+OO 
6. I 57E+OO 
6.l00E+OO 
6.090E+OO 
6.066E+OO 
6.030E+OO 
6.008E+OO 
5.984E+OO 
5.948E+OO 
5.94lE+OO 
5.861E+OO 
5.760E+00 
5.388E+00 
5.040E+OO 
4.715E+OO 
4.4IOE+00 
4. I 26E+00 
3.859E+00 
3.6IOE+OO 
3. 485E+00 
3.433E+OO 
3.419E+OO 
3.399E+00 
3.377E+00 
3.349E+OO 
3.343E+OO 
3.293E+00 
3.280E+OO 
3.260E+OO 
3.212E+OO 
3. 159E+00 
2.9S5C+OO 

2.765E+OO 
2.70lE+00 
2.660E+00 
2.650E+00 
2.634E+00 
2.595E+00 
2.586E+OO 
2.419E+00 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+OO 
1.733E+OO 

1.621E+00 
1.516E+00 
1.419E+OO 
1.327E I 00 

1.24 I E+oo 
1.161E+OO 
1.086E+00 
I.OI6E+00 
9.506E-OI 
8.892E-01 
8.318E-01 
7.78IE-OI 
7.279E-OI 
6.S09E-Ol 
6.370E-OI 
5.959E-Ol 
5.574E-Ol 

5.337E-OI 
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r..su I: Form factors, attenuation and scattering cross-sections, Z - 1-92. from E = O.OOI-{).OIO keY to E = ~1000 keY - Continued. 

~ 
E 
keY 

2.358648E+OO 
2.368130E+OO 
2.377781 E+OO 
2.382353E+OO 
2.4 [5406E+OO 
2.41791OE+OO 
2.452376E-+QO 
2.462235E+00 
2.477023E+00 
2.51 3994E+00 
2.541 848E+OO 
2.643746E+OO 
2.684212E+00 
2.695002E+OO 
2.71 1 1 89E+00 
2.717235E+OO 
2.751654E+00 
2.904724E+OO 
3.105 1 50E+OO 
3.3 1 9406E+00 
3.548445E+00 
3.793288E+OO 
4.055024E+OO 
4.334821 E+OO 
4.633924E+00 
4.953664E+OO 
5.295467E+OO 
5.660855E+00 
6.05 1 453E+00 
6.469004E+00 
6.9 1 5365E+00 
7.392525E+00 
7.902609E+00 
8.447890E+00 
9.030794E+00 
9.6539 1 9E+00 
1.032004E+01 
1.1032 [2E+0 1 
I. 179334E+0 1 
I. 260708E+0 1 
1.347697E+0 1 
I. 440688E+OI 
I. 54OO95E+01 
1.646362E+0 1 
1.75996IE+01 
t. &6()S&9E+O I 

t .881398E+0 1 
1.889067E+0 1 
1.896661 E+O 1 
1.908053E+0 1 
1.936531 E+O 1 
~.O[ 1215E+01 
2.149988E+Ol 
2.298338E+0 1 
2.456923E+0 1 
2.626450E+0 1 
2.807676E+O 1 
3.001405E+Ol 
J.208502E+O 1 

3.429889E+OI 
3.666551 E+O 1 
3.919543E+0 1 
.i. 1 89992E+O I 

4.479101 E+Ol 
4.788159E+OI 

11 
e/atom 

2.23765E+01 
1.79815E+0 1 
2.08709E+0 1 
2.2 1 655E+01 
2.53224E+01 
2.541 36E+O 1 
2.52771E+01 
2.34796E+0 I 
2.60450E+01 
2.87649E+01 
2. 98378E+O 1 
3 . 17857E+0 1 
3.16513E+01 
3.08499E+01 
3.20413E+01 
3.23528E+Ol 
3.34274E+01 
3.57728E+01 
3.75651E+01 
3.87342E+Ol 
3.95227E+01 
4.oo708E+01 
4.04564E+01 
4.07284E+01 
4.0922 1 E+O 1 
4.1 1 966E+0 1 
4.12671E+01 
4. 1 3296E+01 
4.13149E+O 1 
4.1 2750E+01 
4.12187E+Ol 
4.11509E+0 1 
4.10753E+01 
4.09963E+0 1 
4.09235E+01 
4.08335E+0 1 
4.07336E+0 1 
4.06260E+0 1 
4.05090E+0 1 
4.03794E+0 1 
4.02325E+0 1 
4.00010E+Ol 
3.98477E+01 
3.95528E+Ol 
3.90503E+Ol 
3.7&959E+OI 

3.71442E+01 
3.65692E+01 
3.497 [3E+0 [ 
3.65985E+Ol 
3.80702E+01 
3. 92483E+0 1 
4.00917E+Ol 
4.05400E+0 1 
4.08303E+O 1 
4.1 0302E+0 1 
.. U 168\£+01 
"+.12581 E+O 1 
4.1.3169E+Ol 
..+.U540E+Ol 
"+.1 3762E+0 1 

4.14228E+0 1 
4.14:217E+OI 

4.14125E+01 
4.U98IE+OI 

12 
elatom 

2.8297E+00 
2.8 1 39E+00 
1.1274E+01 
1.1232E+01 
1.0933E+Ol 
1.0911E+01 
1.0612E+01 
1.0530E+01 
1. 4574E+0l 
1.4182E+01 
I. 3909E+01 
1.3024E+01 
1.2715E+01 
1.2636E+01 
1.441IE+01 
1.4364E+01 
1.4102E+01 
1.3054E+01 
1.1 824E+0 1 
1.0626E+01 
9.5442E+00 
8.5721E+00 
7.7022E+00 
6.9255E+00 
6.2323E+00 
5.5898E+00 
4.9939E+00 
4.4558E+00 
3.9755E+00 
3.5503E+00 
3.1 728E+00 
2.8352E+00 
2.5355E+00 
2.2696E+00 
2.0284E+00 
1.7989E+00 
1.5966E+00 
1.4125E+00 
1.2492E+00 
1.1014E+00 
9.7189E-Ol 
8.5643E-OI 
7.589IE-Ol 
6.7149E-01 
5.9468E-OI 
5.3780E-Ol 

5.2714E-0I 
5.2329E-01 
5.1953E-0I 
3.6636E+00 
3.5646E+00 
3.3283E+00 
2.9812E+00 
2.6792E+00 
2.4080E+00 
2.1563E+00 
1.9214E+00 
1.7100E+00 
1 . .J220E+OO 

1.3548E+00 
; .2062E+00 
1.07ooE+00 
9.4S.i1 E-Ol 
8.3542E-OI 
7.3828E-OI 

5.4338E+02 
5.3819E+02 
2. 1 476E+03 
2. 1 354E+03 
2.0501E+03 
2.0438E+03 
1.9600E+03 
1.9369E+03 
2.6650E+03 
2.5551E+03 
2.4784E+03 
2.2314E+03 
2. 1 456E+03 
2. 1 236E+03 
2.4074E+03 
2.3943E+03 
2.3213E+03 
2.0355E+03 
1.7247E+03 
1.4500E+03 
1.2182E+03 
1.0235E+03 
8 .. 6031E+02 
7.2362E+02 
6.0916E+02 
5.1109E+02 
4.2714E+02 
3.5652E+02 
2.9756E+02 
2.4857E+02 
2.0781E+02 
1.7371E+02 
1.4532E+02 
1.2168E+02 
1.0 173E+02 
8.4401E+Ol 
7.0071E+OI 
5.7992E+Ol 
4.7978E+01 
3.9569E+01 
3.2663E+01 
2.6988E+Ul 
2.2319E+Ol 
1.8473E+Ol 
1.5304E+OI 
1.30')2E 10 I 

I. 2690E+01 
1.2547E+OI 
1.2407E+OI 
8.6967E+Ol 
8.3372E+Ol 
7.4955E+01 
6.2803E+OI 
5.2799E+OI 
4.4392E+OI 
3.7185E+01 
3.0997E+OI 
2.5805E+01 
2.1485E+Ol 
1.7891E+Ol 
1.4900E+01 
1.2.'164E+Ol 
1 .000JOE+O 1 

8. 4478E+OO 
6.9837E+OO 

a(coh+inc) 
cm2/g 

5.8801E+OO 
5.8741E+OO 
5.8679E+00 
5.8650E+OO 
5.8437E+OO 
5.8420E+OO 
5.8194E+OO 
5.8129E+OO 
5.8031E+OO 
5.7784E+00 
5.7595E+OO 
5.6894E+OO 
5.66 1 2E+00 
5.6536E+OO 
5.6422E+00 
5.6380E+OO 
5.6137E+00 
5.5044E+00 
5.3600E+00 
5.2060E+00 
5.0436E+00 
4.8741E+OO 
4.6987E+00 
4.5 1 87E+OO 
4.3353E+00 
4. 1497E+00 
3.9629E+00 
3.776OE+00 
3.590 1 E+OO 
3.4060E+00 
3.2245E+OO 
3.0465E+00 
2.R726R+OO 
2.7034E+00 
2.5394E+00 
2.38IOE+00 
2.2287E+00 
2.0826E+00 
1.9430E+00 
1.8 1 ooE+OO 
1.6837E+OO 
1.)64'2.b+UU 
1.4513E+00 
1.345IE+00 
1.2454E+00 
1.1672E+OO 

I. 1520E+00 
1. 1465E+00 
1.14\2E+OO 
I.1331E+00 
1.1136E+00 
1.0649E+00 
9.8367E-OI 
9.0822E-Ol 
8.3827E-OI 
7.7357E-01 
7.1J86E-Ol 
6.5886E-01 
6.0B3IE-Ol 

5.6192E-01 
5.19ME-01 
4.8060E-OI 
U51,1E-01 

4.1282E-Ol 
3.83-WE-OI 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
OOOOR+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o.oooC+Oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
7.477E+Ol 
7.167E+OI 
6.442E+01 
5.405E+OI 
4552E+Ol 
3.834E+01 
3.214E+Ol 
2.684E+Ol 
2.24DE+OI 
:,86BE+Ol 
l.559E+OI 
I.300E+OI 
1.080E+Ol 
8.9:<-1E I 00 

7.387E+OO 
6.109E+00 

A 
om 

5.257E-OI 
5.236E-01 
5.214E-Ol 
5.204E-01 
5.133E-Ol 
5.128E-01 
5.056E-01 
5.035E-01 
5.005E-Ol 
4.932E-01 
4.878E-01 
4 .. 690E-Ol 
4.619E-01 
4.60IE-01 
4.573E-01 
4.563E-01 
4.506E-Ol 
4.268E-01 
3.993E-Ol 
3.735E-Ol 
3.494E-Ol 
3.269E-Ol 
3.0$8E-Ol 
2.860E-01 
2.676E-Ol 
2.503E-Ol 
2.341E-01 
2.190E-Ol 
2.049E-OI 
1.917E-01 
1.793E-O[ 
1.677E-0[ 
1.'i~9E-()J 

1.468E-Ol 
1.373E-01 
1.284E-OI 
1.201E-01 
1.124E-0\ 
1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.D50E-02 
7.53[E-02 
7.045E-02 
G.6(j4E- 02 

6.590E-02 
6.563E-02 
6.537E-02 
ri.49RR-02 
6.402E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.721E-02 
4.416E-02 
4.131E-02 
3.B64E-02 

3.615E-02 
3.381E-02 
3.163E-02 
2.959E-02 

2.768E-02 
2.589E-02 
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TABLE 1: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E = 0.001-0.010 keY to E = 400-1000 keY - Continued. 

E Ii h j.L a(coh+inc) J..LK A 
keY elatom elatom cm2/g cm2/g cm2/g nm 

5.118542E+Ol 4. 13804E+01 6.5247E-01 5.7736E+OO 3.5664E-01 5.051E+OO 2.422E-02 
5.471721E+Ol 4. 13607E+O 1 5.7661E-01 4.7730E+OO 3.3233E-01 4. 177E+OO 2.266E-02 
5.849270E+01 4. 13401E+01 5.095IE-01 3.9453E+OO 3.1026E-01 3.454E+OO 2. 120E-02 
6.252870E+O 1 4.13189E+Ol 4.5000E-Ol 3.2596E+OO 2.9024E-OI 2.856E+OO 1.983E-02 
6.684318E+O 1 4. 12979E+O 1 3.9747E-Ol 2.6933E+OO 2.7209E-Ol 2.362E+OO 1.855E-02 
7:1 45536E+OI 4.12773E+0 1 3.511OE-OI 2.2255E+00 2.5562E-Ol 1.953E+OO 1.735E-02 
7.638?78&tol 4. 1 2575E+0 1 3.1015E-01 1.8391E+00 2.4069E-OI 1.615E+OO 1.623E-02 
8. 165640E+oi 4. 12389E+O 1 2.7365E-01 1.5 1 79E+OO 2.2715E-01 1.334E+00 1.518E-02 
8.729069E+Ol 4. 12208E+O 1 2.4026E-Ol 1.2467E+OO 2.1484£-01 1.095E+OO 1.420E-02 
9.331374E+01 4.12031E+OI 2.1090E-01 1.0237E+OO 2.0366E-01 8.992E-01 1.329E-02 
9.975239E+OI 4.11862E+O 1 1.8514E-OI 8.4063E-01 1.9349E-01 7.383E-01 1.243E-02 
1.066353E+02 4.11703E+O 1 1.6253E-01 6.9034E-01 1.8421E-OI 6.061E-01 1.163E-02 
1.139931E+02 4.11553E+Ol 1.4269E-01 5.6695E-01 1.7573E-01 4.976E-OI 1.088E-02 
1.218587E+02 4.11415E+OI 1.2528E-OI 4.6564E-Ol 1.6796E-01 4.086E-01 1.017E-02 
1.302669E+02 4.1 1286E+O 1 1.0999E-01 3.8245E-OI 1.6083E-01 3.354E-Ol 9.518E-03 
1.392553E+02 4.11167E+01 9.6581E-02 3.1413E-01 1.5425E-OI 2.754E-01 8.903E-03 
1.488640E+02 4.11058E+01 8.4806E-02 2.5803E-Ol 1.4817E-01 2.261E-01 8.329E-03 
1.591356E+02 4.1 0958E+0 1 7.4470E-02 2.1196E-OI 1.4253E-Ol 1.856E-Ol 7.791E-03 
1. 70 1159E+02 4.1 0866E+O 1 6.5397E-02 1.7412E-Ol 1.3728E-01 1.524E-Ol 7.288E-03 
1.818539E+02 4.1 0783E+0 1 5.7431E-02 1.4304E-01 1.3237E-Ol 1.251E-01 6.81gE-03 
1.944018E+02 4.1 0706E+O 1 5.0438E-02 1.1751E-OI 1.2775E-Ol 1.027E-01 6.378E-03 
2.078 1 56E+02 4.1 0637E+O 1 4.4297E-02 9.6546E-02 1.2340E-OI 8.434E-02 5.966E-03 
2.221548E+02 4.10574E+O 1 3.8906E-02 7.9322E-02 1.1 927E-01 6.924E-02 5.58IE-03 
2.374835E+02 4.10517E+O 1 3.4172E-02 6.5 1 74E-02 1.1535E-01 5.685E-02 5.22iE-03 
2.538699E+02 4.1 0465E+O 1 3.0015E-02 5.355IE-02 1.1161E-OI 4.667E-02 4.884E-03 
2.7 1 3869E+02 4. 10418E+O 1 2.6365E-02 4.4002E-02 1.0803E-OI 3.832E-02 4.569E-03 
2.901l26E+02 4. 10375E+0 1 2.3159E-02 3.6157E-02 1.0458E-OI 3. 1 46E-02 4.274E-03 
3. 10 1304E+02 4. 1 0337E+0 1 2.0344E-02 2.9712E-02 1.0126E-Ol 2.583E-02 3.998E-03 
3.3 1 5294E+02 4.1 0303E+0 1 1.7872E-02 2.4416E-02 9.8042E-02 2.121E-02 3.740E-03 
3.544049E+02 4.10271 E+O 1 1.5700E-02 2.0065E-02 9.4927E-02 1.741E-02 3.498E-03 

3.788588E+02 4.10243E+Ol 1.3793E-02 1.6490E-02 9.1901E-02 1.429E-02 3.273E-03 
4.05000 1 E+02 4. 102 1 8E+0 I 1.21 18E-02 1.3552E-02 8.8955E-02 1.1 73E-02 3.061E-03 
4.329451 E+02 4.10195E+OI 1.0647E-02 1.l138E-02 8.6084E-02 9.634E-03 2.864E-03 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 317 

Mo Z= 42 

."lOmic weight - 9.594000E+Ol glmol. nomina] density p (glcm3
) - I.0200E+Ol 

!l,\bams,latom) - \-L(cm2/g) X 1.59312E+02. E(eV) \-L(cm2/g) - h(efatom) X 4.3861IE+05 

:.\ edges. Edge energies (keV): 

K 1.99995E+OO L 2.86550E+OO L II 
'I 5.04600E-OO M II 4.09100E-OO M III 
,I V 2.27000E-OO N 6.18000E-02 N II 
"IV 1.80000E-03 N V 1.80000E-03 
Relativistic correclioif~timate frel (H82.3/5CL) - -3.4394E-Ol. -2.154OE-OI e/atom 
Suclear Thomson correction fNT - -1.OO86E -02 efatom 

E 
keY 

1.069000E-02 
J.l 4276 IE-02 
1.221612E-02 

l.305903E-02 
l.3960IOE-02 
1.492335E -02 
1.595306E-02 

1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.3S0730E -02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.4I0400E -02 
3.462600E-02 
3.476520E-02 
3.497400E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340 198E - 02 
4.639671 E - 02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E - 02 
6.149JOOE-02 
6.173820E-02 
6.210900E-02 
6.303600E-02 
6.477028E - 02 
6.923942E-02 

7.4D1695E-02 
7.912411E-02 
8.458368E - 02 
9.041995E-02 
9.665893E-02 
I.O.B284E-OI 
I.I04581E-OI 
1.180797E-O 1 
1.262272E-OI 
1.349 368E - 01 
1.4-+2475E-Ol 
1.542005E -0 1 
1.648404E-01 
1.76214-+E-OI 

/J 
efatom 

5.43077E+OO 
5.65740E+OO 
5.89493E+OO 

6.14160E+OO 
6.3953SE+OO 
6.65388E+OO 
6.91>1>12E+OO 

7. I 7398E+OO 
7.42913E+OO 
7.67590E+OO 
7.90949E+OO 
8. 1 2377E+OO 
8.31OISE+OO 
8.45545E+OO 
8.53633E+OO 
S.5046SE+OO 
S.23348E+OO 
7.17095E+OO 
5. 77629E+OO 
2.90324E+OO 

-7.78485E-OI 
3.36242E+OO 
7.19047E+OO 
J.l2789E+0 1 
1.26164E+O 1 
1.32362E+O 1 
1.35538E+0 1 
1.372 IOE+O 1 
1.38042E+O 1 
1.38311 E+O 1 
1.37870E+OI 
1.37286E+OI 
1.3660 1 E+O 1 

1.37257E+O 1 
1.37810E+OI 
1.38132E+OI 
1.383G3E1-0 I 

1.38351 E+O 1 
1.38 1 96E+O 1 
1.37912E+O 1 
1.37496E+01 
1.36931 E+O 1 
1.36193E+Ol 
1.35141E+Ol 
1.33944E+O 1 
1.32439E+0 1 
1.30S49E+O 1 

1.281 73E+O 1 
l.25165E+O 1 
l.2 13 1 1 E+O 1 
1.16281E+OI 

h 
e/atom 

4.226SE+OO 
4.3599E+OO 
4.4a27E+OO 

4.5937E+OO 
4.6917E+OO 
4.7757E+OO 
>1.R>150E+OO 

4.S990E+OO 
4.937SE+OO 
4.96 1 4E+OO 
4.9703E+OO 
4.9652E+OO 
4.9470E+OO 
4.9 1 61E+OO 
4.8751E+OO 
4.825IE+OO 
4.7664E+OO 
4.70 I OE+OO 
4.659IE+OO 
4.6 I 74E+OO 
4.6063E+OO 
1.I959E+OI 
1.I443E+OI 
9.5682E+OO 
S.1374E+OO 
7.0647E+OO 
6.2404E+OO 
5.590SE+OO 
5.0665E+OO 
4.6336E+OO 
4.2690E+OO 
4.1958E+OO 
4. 1 764E+OO 
4.2808E+OO 
4.2 1 56E+OO 
4.102IE+OO 
3.8525E1-00 

3.6366E+OO 
3.4473E+OO 
3.2799E+OO 
3.1308E+00 
2.9973E+OO 
2.8770E+00 
2.7682E+OO 
2.6694E+OO 
2.5793E+00 
2.4969E+OO 
2.4212E+OO 
2.3510E+OO 
2.2854E+OO 
2.2236E.;.OO 

1.7343E+05 
1.6734E+05 
1.609jE+Oj 
i.5429E+05 
I.474IE+05 
1.4036E+05 
1.3321E+05 

1.2600E+05 
I.ISSOE+OS 
1. II 66E+OS 
I.0464E+05 
9.7787E+04 
9.l140E+04 
8.4736E+04 
7.8604E+04 
7.2768E+04 
6.7243E+04 
6.2040E+04 
5.992IE+04 
5.S489E+04 
5.8115E+04 
1.4998E+05 
1.4127E+05 
1.I050E+05 
8.7909E+04 
7. I 394E+04 
5.8993E+04 
4.944IE+04 
4.1912E+04 
3.5857E+04 
3.0904E+04 
2.9929E+04 
2.967 1 E+04 
3.023 1 E+04 
2.9332E+04 
2.7778E+04 
2.4404E-r04 

2.1550E+04 
1.9109E+04 
1.7008E+04 

.1.5187E+04 
1.3601 E+04 
1.2212E+04 
1.0992E+04 
9.9154E+03 
8.9625E+0.' 
8.1 1 62E+03 
7.3621 E+OJ 
6.6872E+O.1. 
6.0810E+OJ 
5.5347E+OJ 

2.62510E+OO 
3.92300E-OO 
3.48000E-02 

<T(coh+inc) 
cm2/g 

2.114IE-04 
2.8599E-04 
3.!S4a6E-04 

5.1525E-04 
6.8627E-04 
9.093SE-04 
1.19R9E-03 

1.5727E-03 
2.0526E-03 
2.66S7E-03 
3.4448E-03 
4.4296E-03 
5.6682E-03 
7.2178E-03 
9. 1 468E-03 
1.1 536E-02 
1.4479E-02 
1.8088E-02 
1.9689E-02 
2.0690E-02 
2.0962E-02 
2.1373E-02 
2.2490E-02 
2.7833E-02 
3.4285E-02 
4.2038E-02 
5.I308E-02 
6.233SE-02 
7.5397E-02 
9.0782E-02 
l.0882E-Ol 
l.132IE-01 
l.1442E-01 
l.1626E-01 
1.2092E-OI 
1.2987E-OI 
1.5430E-OI 

1.8254E-01 
2.1500E-OI 
2.5215E-OI 
2.9446E-OI 
3.424IE-OI 
3.9649E-01 
4.5720E-OI 
S.2502E-01 
6.0042E-01 
6.8385E-01 
7.7571 E-OI 
8.7638E-01 
9.8616E-OI 
1.1053E+00 

L 
M 
N 

III 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
U.UUUb+UO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO . 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

2.52020E+OO 
2.30300E - 0 1 
3.48000E-02 

)I. 

nm 

1.160E+02 
1.085E+02 
I.Ul~b+U:L 

9.494E+OI 
8.SSIE+01 
8.30SE+Ol 
7.772E,OI 

7.270E+OI 
6.S01E+OI 
6.362E+01 
5.951E+01 
5.567E+OI 
5.20SE+OI 
4.S72E+OI 
4.557E+Ol 
4.263E+OI 
3.988E+Ol 
3.73IE+OI 
3.635E+OI 
3.58IE+01 
3.566E+01 
3.545E+01 
3.490E+01 
3.264E+01 
3.054E+OI 
2.S57E+OI 
2.672E+OI 
2.500E+OI 
2.338E+Ol 
2.187E+Ol 
2.046E+OI 
2.016E+OI 
2.008E+OI 
1.996E+OI 
I.967E+OI 
1.914E+Ol 
1.791E+OI 

1.675E+Ol 
1.567E+01 
1.466E+01 
J.37IE+01 
1.283E+OI 
1.200E+01 
1.122E+01 
L050E+01 
9.822E+OO 
9. 1 8SE+OO 
8.595E+OO 
8.040E+OO 
7.521E+OO 
7.036E+OO 
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TABLE 1: Form factors. attenuation and scattering cross-sections. Z -1-92. from E- 0.001-0.010 keY to E- 400-1000 keY - Continued. 

E 
keY 

1.883732E -01 
2.013709E-OI 
2.152655E-OI 
2.224600E-OI 
2.25694OE-OI 
2.258650E-OI 
2.26J730E,. - 0 1 
2.281350E~ 
2.29148:;E-Ol 

2.301188E-OI 
2.314515E-OI 
2.3i5400E-01 
2.349060E-OI 
2.459970E-OI 
2.629708E-OI 
2.811158E-Ol 
3.005128E-0 1 
3.212482E-OI 
3.434143E-OI 
3.671099E-OI 
3.84454OE-OI 
3.903385E-OI 
3.919077E-Ol 
3.924405E-OI 
3.942615E-OI 
4.001 46OE-Ol 
4.01 5060E-0 1 
4.076515E-OI 
4.092903E-OI 
4.117485E-OI 
4.17894OE-OI 
4.195189E-01 
4.484657E-OI 
4.794098E-01 
4.945080E-Ol 
5.020770E-OI 
5.040954E-OI 
5.071230E-OI 
:l'.124S9!E-O! 
5.146920E-OI 
5.478508E-01 
5.856525E-OI 
6.260625E - 01 
6.692609E-OI 
7.154399E-01 
7.648052E-01 
8.175768E-01 
8. 739896E - 0 1 
9.342948E-Ol 
9.987612E-Ol 
1.067676E+00 
1.141345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+UU 
1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+00 
2.224304E+00 
2.377781 E+OO 
2.469796E+00 
2.507599E+00 

II 
elatom 

1.09533E+O 1 
9.99069E+OO 
8.43463E+OO 
7.04766E+00 
5.83330E+OO 
5.72490E+00 
4.69403E+00 
5.09083E+OO 
.5.0296lS~+UO 

4.4 1 639E+00 
5.00987E+OO 
5.03 1 78E+00 
5.28899E+OO 
4.84517E+00 
4.241 59E+00 
4.546 1 6E+OO 
5.81417E+OO 
7.86636E+00 
1.03493E+0 1 
1 .27662E+0 1 
1.37735E+0 1 
1.32606E+OI 
1.21417E+OI 
I. 1 384OE+0 1 
1.36060E+O 1 
1.51521E+Ol 
1.53665E+0 1 
1.59187E+O 1 
1.56122E+0 1 
1.6S01SE+OI 

1.77696E+01 
1.80296E+0 1 
2.1469IE+OI 
2.39738E+0 1 
2.4794OE+0 I 
2.4874IE+01 
2.45128E+Ol 
2.5 1 922E+0 I 
2.58644E+0 1 
2.60690E+0 1 
2.82255E+0 1 
2.99319E+OI 
3 . 12977E+0 1 
3.241 06E+O 1 
3.3326IE+OI 
3.40693E+OI 
:1.467371:+01 

3.5 1 699E+0 I 
3.5581 3E+0 1 

3.59549E+0 1 

3.61742E+OI 
3.62585E+0 1 
3.62574E+0 1 
3.61943£+01 
3.60724E+0 1 
3.59002E+OI 
3.56798E+0 1 
3.53859E+0 1 
3.49914E+0 1 
3.44650E+01 
3.3734DE+Ol 
3.26163E+0 1 
3.050 17E+0 1 
2.75231 E+O I 
2.J7090E+01 

h 
e/atom 

2. 1 649E+00 
2.1085E+OO 
2.0539E+00 
2.0275E+00 
2.0 160E+00 
2.0 1 54E+00 
2.01 22E+00 
3.6403E+00 
3.6929E+00 
3.7449E+00 
4.9447E+00 
4.9530E+00 
5.2834E+00 
6.6278E+00 
9.4064E+00 
1.2567E+OI 
1.S621E+Ol 

1.8 1 72E+OI 
1.9977E+01 
2.0964E+OI 
2.1 1 98E+OI 
2. 1 204E+OI 
2.1200E+01 
2.3659E+OI 
2.3656E+01 
2.3628E+OI 
2.3618E+01 
2.3555E+OI 
2.3534E+01 
2.4569E-rOI 

2.4476E+01 
2.4448E+01 
2.3758E+OI 
2.2755E+01 
2.22 1 6E+01 
2. 1 94OE+01 
2.1866E+01 
2.271IE+01 
2.25 1 4E+OI 
2.2433E+Ol 
2.122IE+OI 
1.9898E+01 
1.8585E+OI 
1.7309E+01 
1.6076E+01 
1.4895£+01 
1.3782E.01 

1.2732.E+OI 
I. I 746E+01 
1.0827E+Ol 
9.8128E+00 
8.9000E+00 
8.0802E+00 
7.3440E+00 
6.6828E+00 
6.0889E+00 
5.5491E+00 
5.035IE+00 
4.5682E+00 
4.150IE+00 
3.772SE+00 
3.4311 E+OO 
3. I 24DE+00 
2.9632E+OO 
2.9015E+00 
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5.0407E+03 
4.5926E+03 
4.1 849E+03 
3.9975E+03 
3.9 1 79E+03 
3.9 1 37E+03 
3.8919E+03 
6.9988E+03 
7.0686E+03 
7.1 378E+03 
9.3705E+03 
9.3826E+03 
9.8650E+03 
1.1817E+04 
1.5689E+04 
1.9607E+04 
2.2799E.04 

2.48IIE+04 
2.5514E+04 
2.5047E+04 
2.41 84E+04 
2.3826E+04 
2.3726E+04 
2.6442E+04 
2.6317E+04 
2.5900E+04 
2.580IE+04 
2.5344E+04 
2.5219E+04 
2.(j172E-r04 

2.5690E+04 
2.556IE+04 
2.3236E+04 
2.08 1 9E+04 
1.9705E+04 
1.9166E+04 
1.9025E+04 
1.9643E+04 
1.9268E+04 
1.9117E+04 
1.6990E+04 
1.4902E+04 
1.3020E+04 
1.1344E+04 
9.8554E+03 
8.5423E+03 
7.J9J9E't"OJ 

6.3896E+03 
5.5 1 43E+03 
4.7547E+03 
4.0312E+03 
3.4202E+03 
2.9047E+03 
2.4697E+03 
2.1023E+03 
1.7918E+03 
1.5276E+03 
1.2966E+03 
1.1004E+03 
9.3520E+02 
7.9529E+02 
6.7658E+02 
5.7626E+02 
5.2624E+02 
5.0752E+02 

(J'(coh+inc) 
cm2/g 

1.234OE+OO 
1.3722E+00 
1.520lE+OO 
1.5965E+OO 
1.6307E+00 
1.6325E+OO 
1.6421E+OO 
1.6565E+00 
1.6672E+OO 
1.6775E+OO 
1.6915E+00 
1.6925E+00 
1.7279E+00 
1.844IE+OO 
2.01 96E+OO 
2.2035E+OO 
2.395JE-rOO 

2.5942E+OO 
2.7993E+00 
3.0098E+OO 
3.l579E+OO 
3.207IE+00 
3.220IE+00 
3.2245E+00 
3.2395E+00 
3.2877E+00 
3.2987E+00 
3.3483E+00 
3.3614E+OO 
3.3809E+OO 
3.4295E+00 
3.4422E+00 
3.66 1 6E+00 
3.8815E+00 
3.9834E+00 
4.0332E+OO 
4.0463E+00 
4.0659E+00 
4.1003E+00 
4.1 143E+00 
4.3 I 66E+OO 
4.5289E+00 
4.7356E+00 
4.9352E+00 
5.1263E+00 
5.3073E+00 
.5.4769E+OO 

5.6338E+00 
5.7768E+00 
5.9048E+00 
6.0168E+00 
6.1 120E+00 
6. 1 898E+00 
6.2497E+00 
6.2913E+00 
6.3 1 45E+00 
6.3193E+00 
6.3058E+00 
6.2743E+00 
6.2254E+00 
6. 1597E+00 
6.0778E+00 
5.9807E+00 
5.9190E+00 
5.8931 E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-rOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUUb+UO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

nm 

6.582E+OO 
6. 1 57E+OO 
5.760E+OO 
5.573E+00 
5.493E+00 
5.489E+OO 
5. 467E+OO 
5.435E+00 
5.4IIE+00 
5.388E+00 
5.357E+00 
5.355E+00 
5.278E+00 
5.04OE+OO 
4.715E+00 
4.4IOE+00 
4.1 26E+W 
3.859E+00 
3.6 1 OE+OO 
3.377E+OO 
3.225E+OO 
3. 1 76E+OO 
3. 1 64E+00 
3. 159E+00 
3. 1 45E+00 
3.098E+00 
3.088E+00 
3.04IE+00 
3.029E+00 
3.011E+00 
2. 967E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.507E+OO 
2.469E+00 
2.460E+00 
2.44"iP.+f)() 

2.419E+00 
2.409E+00 
2.263E+00 
2.1 17E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.62IE+00 
1 • .5lob+W 
1.419E+00 
1.327E+00 
1.241E+00 
1.161E+00 
1.086E+00 
1.016E+00 
9.506E-01 
8.892E-OI 
8.318E-01 
7.781E-OI 
7.279E-OI 
6.809E-OI 
6.370E-01 
5.959E-OI 
5.574E-OI 
5.214E-Ol 
5.020E-01 
4.944E-OI 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

2.5 1 7680E+00 
2.532801E+00 
2.541 848E+00 
2.572598E+OO 
2.61197 4E+OO 
2.622475E+OO 
2.638225E+<>o 
2.677602E+OO 
2.7 1 7235E+OO 
2.808190E+OO 
2.851 1 72E+OO 
2.862634E+OO 
2.879827E+00 
2.904724E+00 
2.9228IOE+OO 
3.1 O~ 150E-rOO 

3.319406E+00 
3.548445E+00 
3.793288E+00 
4.05501.:1E+OO 

4.334821 E+OO 
4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.05 1 453E+00 
6.469004E+00 
6.9 1 5365E+OO 
7.392525E+00 
7.902609E+00 
8.447890E+00 
9.030794E+00 
9.653919E+00 
1.032004E+01 
1.103212E+01 
1.179334E+0 1 
1.260708E+0 I 
1.347697E+0 I 
1.440688E+0 1 
1.540095E+0 I 
1.646362E+01 
1.759961 E+O 1 
1.88 1 398E+0 1 
1.959951 E+O I 
1.989950E+OI 
\ .997950E+O \ 

2.011215E+Ol 
2.039949E+0 I 
2.149988E+Ol 
2.298338EIOI 

2.456923E+Ol 
2.626450E+0 1 
2.807676E+0 1 
3.00 1405E+0 1 
3.208502E+0 1 
3.429889E+OI 
3.666551 E+O 1 
3.9195·+3E+0 1 
4. 1 89992E+0 I 
4.47910IE+01 
4.788159E+OI 
5.118542E+01 
5.471721 E+OI 
5.849270E+0 1 
6.252870E+OI 

11 
e/alom 

1.94030E+OI 
2.35006E+O I 
2.48690E+O 1 
2.67832E+O I 
2.66161 E+O 1 
2. 48332E+O1 
2.73320E+OI 
2.99784E+OI 
3.12991E+Ol 
3.283OOE+OI 
3.27180E+OI 
3. 1925 lE+Ol 
3.31218E+Ol 
3.40687E+OI 
3.4:5276E+Ol 
3.7 1 639E-rO 1 

3.88104E+Ol 
3. 99027E+0 1 
4.06420E+OI 
4. I I 562E+O I 
4.15188E+Ol 
4.177 42E+O 1 
4.19551E+OI 
4.22 1 45E+0 1 
4.22760E+O 1 
4.23318E+O 1 
4.23 1 36E+0 1 
4.22721E+OI 
4.22 1 57E+0 1 
4.2 1 495E+0 1 
4.20778E+0 I 
4.20075E+Ol 
4. 1 9204E+0 1 
4.18235E+0 1 
4. 1 7208E+0 1 
4.161IOE+01 
4.14919E+OI 
4. I 3594E+0 I 
4.12086E+0 1 
4.1 0305E+0 1 
4.0805IE+OI 
4.04829E+0 1 
3.98893E+0 1 
3.89193E+OI 
3.76005E+OI 
3.60126E-rOI 

3.77527E+OI 
3.909IIE+01 
4.05117E+OI 
.t, 1 2203 E+O 1 

4. 1 6227E+0 1 
4.1890IE+OI 
4.207 45E+0 1 
4.2 1 944E+0 1 
4.22738E+0 1 
.. U3257E+OI 
4.23582E+0 1 
4.23775E+OI 
4.24210E+OI 
4.24178E+01 
4.24073hO 1 
4.23921 hO 1 
4.23741hOI 
4.23543E+OI 
4.23337E+OI 

h 
elatom 

2.8855E+00 
1.1137E+01 
1.1 065E+0 1 
1.0825E+OI 
1.0530E+OI 
1.0453E+OI 
1. 4436E+0I 
1.407lE+Ol 
1.3727E+Ol 
1.3020E+01 
1.2718E+Ol 
l.2640E+OI 
1.44IOE+OI 
1.4233E+01 
1.4106E+Ol 
1.2897E-rOI 

I. 1 637E+01 
1.0453E+0I 
9.3804E+00 
8.4242E+00 
7.5706E+00 
6.8064E+00 
6. I 245E+00 
5.4907E+00 
4.9080E+00 

.4.3807E+00 
3.9113E+00 
3.4954E+00 
3. I 265E+00 
2.796IE+00 
2.5023E+00 
2.2363E+00 
1.9837E+00 
1.7606E+00 
1.5633E+00 
1.3840E+00 
1.2244E+00 
1.0802E+00 
9.5392E-01 
8,4315E-OI 
7.4588E-OI 
6.604IE-0l 
5.8527E-01 
5,4374E-01 
5.29\3E-01 
5.25J41: 01 

3.6454E+00 
3.5517E+00 
3.2372E+00 
29040E+OO 

2.6105E+00 
2.3438E+00 
2.0896E+00 
1.8604E+00 
1.6566E+00 
1.4753E+00 
1.3 1 4OE+00 
1.1704E+00 
1.0370E+OO 
9.1661 E-OI 
8.1030E-01 
7.1637E-01 
6.3337E-Ol 
5.5996E-OI 
-+.9496E-01 

5.0269E+02 
1.9287E+03 
1.9093E+03 
1.8456E+03 
1.7682E+03 
1.7483E+03 
2.3999E+03 
2.3049E+03 
2.2 1 58E+03 
2.0335E+03 
1.9565E+03 
1.9367E+03 
2. 1 948E+03 
2.1491E+03 
2.1 169E+03 
I.B217EI03 

1.5377E+03 
1.2921E+03 
1.0846E+03 
9.1121E+02 
7. 6602E+02 
6.4424E+02 
5,4228E+02 
4.5478E+02 
3.8028E+02 
3.1751E+02 
2.6519E+02 
2.2170E+02 
1.8550E+02 
1.5519E+02 
1.2992E+02 
1.0862E+02 
9.0 I 27E+0 I 
7.4827E+OI 
6.2152E+OI 
5. I 472E+OI 
4.2598E+OI 
3.5156E+OI 
2.9042E+01 
2.4013E+OI 
1.9871E+OI 
1.6459E+OI 
I. 3644E+01 
1.2168E+01 
1.1663E+01 
1.IS33E-r01 

7.9499E+OI 
7.6366E+01 
6.604IE+OI 
'i'i4?OF+OI 

4.6603E+01 
3.914IE+OI 
3.2644E+OI 
2.7187E+Ol 
2.2646E+OI 
1.8866E+01 
1.5718E+OI 
1.3097E+01 
1.0855E+Ol 
8.9758E+00 
7,4226hOO 
6. 1386E+00 
5.0770E+00 
4. 1 989E+00 
3,4719E+00 

cr(coh+inc) 
cm21g 

5.8861E+OO 
5.8751E+00 
5.8694E+OO 
5.8479E+OO 
5.8201E+00 
5.8 I 27E+00 
5.8015E+OO 
5.7733E+OO 
5.1448E+OO 
5.6788E+OO 
5.6474E+OO 
5.6391E-rOO 

5.6265E+00 
5.6082E+00 
5.5949E+00 
S.4607E+OO 

5.3035E+OO 
5. 1380E+00 
4.9653E+OO 
4.7867E+OO 
4.6035E+00 
4.41 69E+00 
4.228 1 E+OO 
4.0382E+OO 
3.8482E+00 
3.6592E+00 
3.4720E+OO 
3.2875E+00 
3.I066E+00 
2.9297E+00 
2.7577E+00 
2.5909E+00 
2.4298E+00 
2.2748E+00 
2.126IE+00 
1.9840E+00 
1.8485E+00 
1.7 I 99E+00 
1.5981E+00 
1.483IE+00 
1.3747E+00 
1.27:5UE+UO 
1.1777E+00 
1.1224E+00 
1.1025E+00 
1.0973E,OO 

1.0887E+00 
1.0706E+00 
1.0058E+00 
9.2865E-01 
8.5712E-OI 
7.9092E-Ol 
7.2979E-Ol 
6,7346E-Ol 
6.2164E-OI 
5.7408E-OI 
5.3049E-OI 
4.906IE-01 
4.5419E-OI 
4.2097E-OI 
3.9070E-OI 
3.6316E-01 
3.3813E-01 
3.1540E-Ol 
2.9476E-01 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-rOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

6.818E+01 
6.548E+OI 
5.664E+OI 
4.760E+OI 
4.010E+OI 
3.373E+OI 
2.818E+OI 
2.353E+01 
1.964E+OI 
1.639E+OI 
1.368E+OI 
1.142E+OI 
9.475E+00 
7.838E+00 
6.484E+00 
5.363E+00 
4.437E+00 
3.670E+00 
3.036E+00 

A 
nm 

4.925E-OI 
4.895E-OI 
4.878E-OI 
4.819E-Ol 
4.747E-OI 
4.728E-OI 
4.700E-Ol 
4.630E-OI 
4.563E-Ol 
4.415E-OI 
4.349E-Ol 
4.331E-Ol 

4.305E-Ol 
4.268E-Ol 
4.242E-OI 
~QQ~F-Ol 

3.735E-Ol 
3.494E-OI 
3.269E-Ol 
3.058E-Ol 
2.860E-OI 
2.676E-OI 
2.503E-OI 
2.34IE-OI 
2.190E-OI 
2.049E-OI 
1.917E-OI 
1.793E-01 
1.677E-01 
1.569E-OI 
1.468E-OI 
1.373E-OI 
1.284E-Ol 
1.201E-01 
1.124E-OI 
1.051E-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.04.5E-02 

6.590E-02 
6.326E-02 
6.23IE-02 
6.106E-02 

6.165E-02 
6.078E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
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TABlE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keV to E - 400-1000 keV - Continued. 

E f1 h j.L a(coh+inc) J.LK X 
keV eiatom e/atom cm2Jg cm2/g cm2/g nm 

6.6843 1 8E+O 1 4.23 1 28E+O 1 4.3732E-OI 2.8696E+OO 2.7604E-Ol 2.512E+OO 1.855E-02 
7. I 45536E+Ol 4.22920E+O I 3.8642E-Ol 2.3719E+OO 2.5905E-OI 2.078E+OO 1.735E-02 
7 .638578E+O 1 4.2271SE+O 1 3.41 47E-Ol 1.9607E+OO 2.4364E-O! 1.719E+OO 1.623E-02 
8.16:;64OETO I 4.22:;27ETOI 3.013413-01 1.618613+00 2.296613-01 1.42013+00 1.;:H8E-02 

8.729069E+Ol 4.22342E+O 1 2.6504E-Ol 1.331SE+00 2. 1 696E-Ol I. 168E+OO 1.420E-02 
9.33 1 374E+o 1 4.22160E+O I 2.3277E-OI 1.0941E+OO 2.054IE-Ol 9.597E-Ol 1.329E-02 
~~75239E+Ol 4.21984E+O I 2.0445E-OI 8.9895E-Ol 1.9491E-0l 7.884E-Ol 1.243E-02 
1.M635~2 4..21g17B+Ol 1.795gB-01 7.3863B-Ol 1.8S33B-Ol 6A77E-OI 1.1636-02 
1.139931E+02 4.21660E+Ol 1.5774E-0l 6.0693E-Ol 1.7658E-Ot 5.321E-OI 1.0S8E-02 
1.218587E+02 4.21514E+01 1.3856E-OI 4.9874E-OI 1.6858E-Ot 4.371E-OI 1.017E-02 
1.302669E+02 4.21378E+Ol I.2172E-Ol 4.0985E-Ol 1.6123E-OI 3.591E-Ol 9.518E-03 
1.392553E+02 4.2 I 253E+O 1 1.0694B-OI 3.3682E-OI 1.5446E-OI 2.950E-OI 8.903E-03 
1.488640E+02 4.21 1 37E+O I 9.3950E-02 2.7681E-Ol !.4822E-Ol 2.423E-OI 8.329E-03 
1.591356E+02 4.21030E+O I 8.2544E-02 2.2751E-OI 1.4243E-Ol 1.991E-OI 7.79IE-03 
1.701 I 59E+02 4.20933E+01 7.2525E-02 1.8699E-01 I.3705E-OI 1.635E-OI 7.288E-03 
1.8 I 8539E+02 4.20843E+O I 6.3725E-02 1.5370E-OI l.3203E-0l 1.343E-OI 6.818E-03 
1.9440 18E+02 4.20762E+O I 5.5995E-02 1.2634E-Ol 1.2732E-Ol 1.104E-OI 6.378E-03 
2.078156E+02 4.20688E+Ol 4.9205E-02 1.03S5E-Ol 1.2289E-Ol 9.066E-02 5.966E-03 
2.22 I 548E+02 4.20620E+O I 4.3239E-02 8.5370E-02 I.I870E-OI 7.448E-02 5.58IE-OJ 
2.374835E+02 4.20559E+O 1 3.7999E-02 7.01S0E-02 1.1474E-Ol 6.11SE-02 S.221E-03 
2.538699E I 02 4.205036 10 I 3.3394E-02 5.7695E-02 1.1096E-OI 5.02613 02 4.88413 03 

2.7 I 3869E+02 4.20453E+OI 2.9348E-02 4.7433E-02 1.0735E-OI 4.l29E-02 4569B-03 
2.901 1 26E+02 4.20407E+O 1 2.S794E-02 3.S997E-02 1.0389E-Ol 3.392E-02 4.274E-03 
3.10 1304E+02 4.20366E+O I 2.2671E-02 3.2063E-02 1.0056E-Ol 2.786E-02 3.998E-03 
3.3 1 5294E+02 4.20328E+o I 1.9926E-02 2.6362E-02 9.7356E-02 2.289E-02 3.740E-03 
3.544049E+02 4.20295E+O I 1.7514E-02 2. I 676E-02 9.4256E-02 1.880E-02 3.498E-03 
3.788588E+02 4.20264E+O I 1.5395E-02 1.7823E-02 9.1251E-02 1.545E-02 3.273E-03 
4.05000 I E+02 4.20237E+Ol 1.3533E-02 1.4656E-02 8.8334E-02 1.269E-02 3.06IE-03 
4.329451 E+o2 4.202 1 2E+O 1 1.1 896E-02 1.2051E-02 8.5498E-02 l.042E-02 2.864E-03 
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Tc Z= 43 
.l.lomic weight - 9.800000E+01 glmol. nominal density p (glcmJ) - 1.1480E+01 

~bamslatom) - ~(cm2/g) X 1.62733E+02. E(eV) ~(cm2ig) - h(e/atom} X 4.29391E+05 

:" edges. Edge energies (ke V): 

\1 
\1 V 

2.1044OE+OO 
5.47600E-00 
2.529OOE-00 

L 
M 
N 

I 
II 

3.04250E+00 
4.44900E-00 
6.84000E-02 

L 
M 
N 

II 
III 
II 

"IV 7.01158E-03 N V 6.72942E-03 
Relativistic dmectiM estimate fret (H82.3/5CL) - -3.6457E-01. -2.2800E-Ol e/atom 
Suclear Thomson corih:tion flIT - - 1.0350E-02 elatom 

E 
keY 

6.594833E-03 
6.695774E-03 
6.722692E-03 

6.763068E-03 

6.864010E-03 

6.87135IE-03 
6.976524E-03 
7.004571E-03 
7.046640E-03 
7.151814E-03 
1.069000E-02 
1.142761E-02 
1.221612E-02 
1.305903E-02 
1.39601OE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 

1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 

2.54500IE-02 
2.720606E-02 
2.908327E-02 
1.109002E-02 
3.323523E-02 
J.5!52M46c-U2 

3.797993E-02 

3.812200E-02 

3.870550E-02 
3.886110E 02 

3.909450E-02 

3.967800E-02 
4.060054E-02 
4.340198E-02 
4.63967IE-02 
4.959809E-02 
5.302035E-02 

5.667876E-02 

6.058959E-02 
6.477028E-02 

6.703200E-02 
6.805800E - 02 

6.833160E -02 
6.874200E-02 
6.923942E-02 
6.976800E-02 
7.401695E-02 

7.91241IE-02 
8.458368E-02 

II 
elatOm 

4.82558E+00 

4.59453E+00 
1.1160IEd)o 

4.50917E+00 

4. 44636E+00 

4.43283E+00 
3.9924IE+00 
3.43742E+00 
4.02391 E+OO 
4.52865E+OO 
3.69822E+OO 
3.35022E+00 
3.0462IE+00 

2.83967E+OO 
2.79407E+OO 
2.97422E+00 
3.43337E+00 
4.19913E+00 

5.26243E+00 
6.57362E+00 
8.05140E+00 
9.59139E+00 
1.1 0679E+0 I 

1.23918E+0 1 
1.34889E+0 1 

1.43111E+OI 
1.48282E+0 1 
1.50121E+01 
1.47684E+Ol 
1.33431E+01 

1.3 1 246E+0 1 

1.11702E+01 
8.7 I 925C-rOO 

1.1 4330E+0 1 

1.38226E+0 1 
1.51868E+0 1 
1./)'i9'i7F.+Ol 

1.69305E+01 
1.69190E+01 
1.67624E+01 

1.65406E+01 
1.62876E+Ol 

1.6oo82E+0 I 
1 .58314E+0 1 
1.56989£+0 I 

1.55940E+0 1 
1.56614E+OI 
1.56855E+OI 
1.56858E+0 1 
1.55655E+01 

1.53932E+OI 

1.52214E+OI 

h 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOEIOO 

2.8287E-01 

2.74IOE-01 

2.7348E-01 
2.6479E-OI 
2.6254E-01 
1.3562E+00 
1.3160E+00 
1.9224E+00 
2.4517E+00 
3.1433E+00 

4.0047E+00 
5.0239E+00 
6.1624E+00 
7.3533E+00 
8.5056E+00 
9.5168E+00 
1.0290E+01 
1.0753E+OI 
1.0869E+Ol 
1.0643E+01 

1.0118E+01 
9.360IE+00 
8.449 1 E+OO 
7. 4627E+00 
6.4738E+00 
5.5364E+00 
4.684IE+00 

4.6393E+00 

4.4606E+00 
4.41 42E-rOO 

9.2224E+00 

8.7692E+00 
8.1 i02E+00 
fi 470!E ..... OO 

5.2237E+00 
4.2849E+00 
3.5682E+00 

3.0159E+00 

2.5871E+00 
2.2526E+00 

2.llooE+00 
2.0523E+00 
2.0376£+00 
2.1929£+00 
2. I 696E+00 
2. I 457E+00 
1.9838E+OO 

1.8436E+00 
1.738 I E+OO 

O.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 

1.7960E+04 

1.7 1 47E+04 

1.7090E+04 

1.6297E+04 
1.6094E+04 
8.2638E+04 
7.9014E+04 
7.7220E+04 
9.2123E+04 
I. I 049E+05 

1.3 I 68E+05 
1.5453E+05 
1.773IE+05 
1.9792E+05 
2.1416E+05 
2.24 I 5E+05 
2.2673E+05 
2.2 I 63E+05 
2.0957E+05 
1.9 I 97E+05 

1.7071E+05 

1.4773E+05 
1.2474E+05 
1.0307E+05 
8.3640E+04 
6.69 I 2E+04 
5.2957E+04 

5.2256E+04 
4.9484E+04 
4.B775E+04 

1.0 1 29E+05 

9.4900E+04 

8.5773E+04 
6.40 1 1 E-I-O,! 

4.8345£+04 
3.7096E+04 
2.8898E+04 

2.2848E+04 
1.8335E+04 
1.4934E+04 

1.3516£+04 
1.2948E+04 

1.2804E+0..\ 
1.3698E+04 
1.3455E+04 
1.3206E+04 
1.1508E+04 
I.O<X)5E+04 

8.:'\235E+03 

2.79320E+00 
4.25000E-00 
3.89000E-02 

<J(coh+inc) 
cm~/g 

l.3816E-05 

1.4971E-05 
1.5292C 05 

1.5782E-05 

1.7059E-05 

1.7155E-05 
1.8575E-05 
1.8968E-05 
1.9570E-05 
2.1138E-05 
1.5426E-04 
2.1050E-04 
2.8572E-04 

3.8576E-04 

5. I 807E-04 
6.9213E-04 

9.1985E-04 
1.2162E-03 

1.5997E-03 
2.0933E-03 
2.7254E-03 
3.5305E-03 
4.5504E-03 

5.8358E-03 
7.4471E-03 

9.4566E-03 
1.1950E-02 
1.5026E-02 
1.8804E-02 

2.3419E-02 

2.3705E-02 

2.4902E-02 
2.5227E-02 

2.5719E-02 

2.6973E-02 
2.9028E-02 
3.58IOE-OJ 

4.3969E-02 
5.3735E-02 
6.5365E-02 

7.9148E-02 

9.5398E-02 
I. 1 446E-OI 

1.2549E-01 
1.3065E-01 

1.3205E-01 
I..H15E-01 
1.3672E-01 
l.3948E-01 
1.6257E-01 

1.924<iE-OI 
2.2683E-01 

L 
M 
N 

III 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
o J)OD R+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
U.UUU.l::..+UU 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
0.000£+00 

O.OOOE+OO 

O.OOOE+OO 
0.000£+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

2. 67690E+00 
2.564OOE-01 
3.89000E-02 

A
nm 

1.880E+02 

1.852E+02 
1.844E-r02 

1.833E+02 

1.806E+02 

1.804E+02 
1.777P+0? 

1.770E+02 
1.759E+02 
1.734E+02 
1.16OE+02 
1.085E+02 

1.015E+02 
9.494E+OI 
8.88IE+OI 
8.308E+OI 

7.772E+01 
7.270E+01 
6.801E+OI 
6.362E+01 
5.95IE+OI 
5.567E+01 
5.208E+01 

4.872E+01 
4.557E+01 
4.263E+01 
3.988E+OI 
3.731E+OI 
3.490E+01 
3.264E+01 

3.252E+01 

3.203E+OI 
3.1 YUc.l·UI 

3.171E+Ol 

3.125E+Ol 

3.054E+01 
2.8S7E+OI 

2.672E+01 
2.500E+01 
2.338E+OI 

2.187E+Ol 

2.046E+OI 
1.914E+01 
1.850E+01 
1.822E+01 
1.814E+Ol 
1.804E+Ol 
1.791E+OI 
1.777E+OI 
1.675E+Ol 

1.567E+01 

1. 466E+0I 
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TABLE 1: Ponn factors. attenuation and scattering cross-sections. Z - 1-92, from E - 0.00 1-0.0 1 0 ke V to E - 400-1000 ke V Continued. 

E 
keV 

9.041 995E-02 
9.665893E-02 
I.033284E-OI 
1.I04581E-01 
I.l80797E - 0 I 
L262272E-Ol 
1.3'4~368R- 0 1 
1.442475E~1 
1.542005E-Ol 
J.648404E-OI 
l.762144E-01 
1.883732E-01 
2.0i3709E-01 
2.152655E-01 
2.301188E-0l 
2.459970E-OI 
2.478420E-01 
2.512720E-OI 
2.516355E-OI 
2.52647IE-Ol 
2.541645E-01 
2.5S1180E-Ol 
2.561436E-01 
2.576820E-Ol 
2.579580E-Ol 
2.615280E-Ol 
2.62970SE -01 
2.811158E-0l 
3.00512SE-01 
3.212482E-0l 
3.434143E-Ol 
3.671099E-OI 
3.924405E-OI 
4. I 65OOOE-O I 
4.195189E-Ol 
4.228750E-Ol 
4.24S750E-Ol 
4.271 250E-01 

4.335000E-OI 
4.360020E-OI 
4.426755E-OI 
4.444551E-OJ 
4.471 245E-0[ 
4.484657E-C' 
4.537980E - 01 
4.794098E-Ol 
5.12489[ E-OJ 
5.366480E-O[ 
5.448620E-Ol 
5.470S24E-Ol 
5.478508E-Ol 
5.503380E-O[ 
5.585520E-01 
5.856525E-O[ 
6.260GZ5E-OI 

6.692609E-O[ 
7.15..t399E-OI 
7.648052E-()[ 
8.175768E -0 1 
8.739896E-OI 
93-E9..t8E-Ol 
9.987612E-01 
1.067676E+OO 
I. \ 41 345E+OO 
1.220098E+OO 

1.50539E+Ol 
1.48894E+O 1 
1.47251 E+O 1 
1.45568E+O I 
1.43659E+O 1 
1.41734E+Ol 
1.39586E+O 1 
1.37 1 69E+OI 
l.34373E+Ol 
1.31 040E+O 1 
1.26951 E+O I 
1.2 1 779E+0 1 
I. I 4995E+O 1 
l.05653E+OI 
9.I4953E+OO 
6.38418E+OO 
5.80494E+OO 
4.08107E+OO 
3.761 23E+OO 
2.03092E+OO 
2.S6996E+OO 
2.87946E+OO 
2.07427E+OO 
3.14086E+OO 
3.2690IE+OO 
4.00850E+00 
4.1318IE+OO 
4.40739E+OO 
5.07732E+OO 
6.59798E+00 
8.79609E+00 
1.13486E+O I 
I.38240E+OI 
1.5 1 673E+0 1 
1.50733E+O 1 
1,45720E+0 I . 
1.33707E+OI 
1.49086E+OI 

1.65 I 09E+0 1 
1.68695E+0 1 
1.73684E+01 
1.70243E+OI 
1.79400E+OI 
[ .82734E+OI 
1.92209E+01 
2.2 I 872E+0 1 
2.48222E+0 I 
2.60979E+O 1 
2.61559E+0 1 
2.57769E+0 1 
2.55775E+OI 
2.64692E+0 1 
2.73518E+O[ 
2.90479E+O 1 
3.08296E-I-O I 

3.22455E+OI 
3.34075E+0 1 
3.43822E+0 1 
3.5167IE+Ol 
3.57977E+0 1 
3.63196E+0 1 
3.67772E+01 
3.7!357E+01 
3.730nE+O\ 
3.7.1608E+Ol 

h 
('/atom 

1.6596E+00 
1.6023E+OO 
1.5616E+00 
1.5338E+00 
1.5160E+00 
1.5058E+00 
1.5076E+00 
1.5202E+00 
1.5352E+00 
1.5516E+OO 
1.5680E+OO 
1.5835E+00 
1.5974E+OO 
1.6090E+OO 
1.6 1 79E+OO 
1.6235E+00 
1.6239E+OO 
1.6245E+OO 
1.6246E+00 
1.6247E+OO 
4. 4826E+00 
4.545 I E+OO 
4.6 1 35E+00 
6.6747E+OO 
6.7057E+00 
7.122IE+OO 
7.298 1 E+OO 
9.9312E+00 
1.3083E+Ol 
1.6043E+01 
1.8465E+OI 
2.015IE+OI 
2.1056E+01 
2.1258E+OI 
2.1248E+01 
2.1230E+Ol 
2.1217E+01 
2.3814E+OI 
2.3757E+OI 
2.3727E+OI 
2.3633E+01 
2.3604E+01 
2.4693E+0[ 
2.4670E+0[ 
2.4574E+01 
2.3978E+OI 
2.2983E+01 
2.2 1 75E+0 1 
2.1894E+O[ 
2.1819E+01 
2.2778E+OI 
2.2693E+OI 
2.2410£+01 
2.1484E+01 
2.0 1.37E't'0 1 

1.8842E+01 
1.7572E+0[ 
i.6319E+0} 
1.5113E+OJ 
1.3979E+01 
1.2921 E+OI 
I. i 935E+O[ 
1.0834E+01 
9.8127E+00 
8.901IE+00 
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7.88 1 2E+03 
7.1 I 79E+03 
6.4894E+03 
5.9625E+03 
5.5130E+03 
5. 1223E+03 
4.7976E+03 
4.5252E+03 
4.2751E+03 
4.0418E+03 
3.8208E+03 
3.6095E+03 
3.4062E+03 
3.2095E+03 
3.01 89E+03 
2.8338E+03 
2.8134E+03 
2.7761E+03 
2.7722E+03 
2.7613E+o3 
7.5729E+03 
7.6498E+03 
7.7340E+03 
1.1 I 22E+04 
1.1162E+04 
1.1 693E+04 
1.19 1 7E+04 
1.5169E+04 
1.8694E+04 
2. 1 444E+04 
2.3088E+04 
2.3570E+04 
2.3038E+04 
2.1916E+04 
2. 1 748E+04 
2. 1 557E+04 
2. 1458E+04 
2.394IE+04 
2.3531E+04 
2.3368E+04 
2.2924E+04 
2.2804E+04 
2.37 1 3E+04 
2.362 1 E+04 
2.3253E+04 
2. 1 477E+04 
1.9257E+04 
J.7743E+04 
1.7254E+04 
1.7 1 26E+04-
1.7853E+04 
1.7706E+04 
1.7228E+04 
[ .5752E+04 
1.382.3E-I-04 

1.2089E+04 
1.0546E+04 
9. I 620E+03 
7.9373E+03 
6.8680E+03 
5.9383E+03 
5.1312E+03 
4.3572E+03 
:'.6917E+O:' 
3.1 :'26E+03 

cr(coh+inc) 
cm2/g 

2.6617E-OI 
3.l098E-Ol 
3.6176E-Ol 
4.1904E-Ol 
4.8332E-OI 
5.5511E-01 
6.3490E-Ol 
7.2314E-OI 
8.2025E-01 
9.2659E-01 
1.0425E+OO 
1.1681E+00 
1.3037E+00 
1.4493E+OO 
1.6048E+00 
1.7700E+OO 
1.7891E+00 
1.8245E+00 
1.8283E+OO 
1.8387E+00 
1.8544E+OO 
1.8642E+OO 
1.8747E+00 
1.8905E+00 
1.8934E+00 
1.9300E+00 
1.9447E+00 
2.1 285E+OO 
2.3208E+OO 
2.5209E+00 
2.7280E+00 
2.9413E+OO 
3.1 595E+00 
3.3574E+00 
3.3816E+OO 
3.4084E+00 
3,42 1 8E+OO 
3.4419E+OO 
3,4918E+OO 
3.S112E+OO 
3.5624E+OO 
3.5760E+00 
3.5962E+00 
3.6063E+OO 
3.6463E+OO 
3.8322E+00 
4.0577E+00 
4.2125E+OO 
4.2633E+OO 
4.2766E+00 
4.2815E+00 
4.2966E+OO 
4.3458E+00 
4.50 19E+OO 
4.71 74E't'00 

4.9262E+00 
S.1270E+OO 
5.3181 E+OO 
5.4980E+OO 
S.6653E+00 

5.8188E+00 
5.9572E+00 
6.0794E+00 
6.\847E+00 
6.2721 E+OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+O..; 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE't'OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.37lE+OI 
1.283E+Ol 
1.200E+OI 
J.122E+OI 
1.0S0E+01 
9. 822E+OO 
9. I 88E+oo 
8.595E+OO 
8.040E+OO 
7.52 1 E+OO 
7.036E+()(\ 
6.582E+OO 
6. 1 57E+OO 
S.760E+OO 
5.388E+00 
5.040E+00 
5.003E+00 
4.934E+00 
4.927E+00 
4.907E+00 
4.878E+OO 
4.860E+00 
4.S40E+00 
4.8 I 2E+OO 
4.806E+OO 
4.74IE+00 
4.715E+OO 
4.410£+00 
4.1 26E+OO 
3.859E+OO 
3.610E+00 
3.377E+OO 
3. 1 59E+00 
2.977E+OO 
2.955E+00 
2.932E+00 
2.920E+00 
2.903E-I-OO 

2.860E+GO 
2.844E+00 
2.801E+00 
2.790E+00 
2.773E+00 
2.765E+00 
2.732E+00 
2.586E+00 
2.419E+00 
2.310E+00 
2.276E+00 
2.266E+00 
2.263E+OO 
2.253E+00 
2.220£+00 
2.117E+OO 
1.980E't'OO 

1.853E+00 
1.733E+00 
1.62IE+00 
1.516E+00 
1.419E+00 
1.327E+00 
!.24IE+OO 
1.16[E+00 
\ .0%6E+00 
I.OI6E+OO 
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T ~BLE I: Fonn factors. attenuation and scattering cross-sections, Z - 1-92. from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

£ 
keY 

1.304285E+OO 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.703269E+OO 
1.820<?5E+QO 
1.946430£+00., 
2.080733E+00 
2.224304E+00 
2.377781 E+OO 
2.541 848E+00 
2.623362E+OO 

2.663515E+00 
2.674223E+00 
2.690284E+00 
2.7 1 7235E+00 
2.730438E+00 
2.737336E+00 
2.779234E+00 
2.790407E+OO 
2.807 1 66E+OO 
2.849064E+OO 
2.904724E+00 
2.981 650E+00 
3.027288E+00 
3.039458E+00 
3.0577 1 3E+00 
3.105150E+00 
3.3 1 9406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.334821 E+OO 
4.633924E+00 
4.953664E+00 
S.295467E+00 
S.660855E+OO 
6.0S 1 453E+00 
6.469004E+00 
6.9 1 5365E+00 
7.392525E+00 
7.')02609E+OO 

8.447890E+00 
9.030794E+00 
9.653919E+00 
1.0l2004F+OI 

1.103212E+OI 
1.179334E+0 1 
1 ,26070SE+0 1 
1 .347697E+0 1 
1.++068SE+0! 
I.S40095E+0 1 
I. 646362E+0! 
1.759961 E+O! 
! . 88,398E+0! 
::.01 i::15E+OI 
::.06231::E+OI 
::.093878E+OI 
::.1 0::296E+0 1 
2.1 1 4922E+O 1 
2.1 46488E+0 1 
2.149988E+0 1 
::.29iU38E+0! 
2...+569::.~E+O 1 
2.62fi450E+O 1 

II 
elatom 

3.73470E+01 
3.72693E+OI 
3.7 1 397E+01 
3.69636E+O 1 
3.67440E+OI 
3.64560E+OI 
3.60649E+01 
3.55373E+0 1 
3.4797IE+OI 
3.36483E+0 1 
3. 1 3904E+0 1 
2.S7SSIE,OI 

2.50323E+0 1 
2.07808E+O I 
2.48440E+O 1 
2.751 I 4E+0 1 
2.80698E+Ol 
2.82666E+O 1 
2.80038E+O I 
2.62259E+0 I 
2.86758E+O I 
3. 1 2570E+0 1 
3.28473E+0 1 
3.39650E+01 
3.38793E+OI 
3.30922E+Ol 
3,42883E+OI 
3.57277E+0 1 
3.84624E+0 1 
3.99967E+0 1 
4.10 105E+0 1 
4.17156E+OI 
4.22095E+0 1 
4.25576E+0 1 
4.28030E+0 1 
4.29757E+0 1 
4.32230E+0 1 
4.32768E+0 1 
4.33256E+0 1 
4.33043E+OI 
4.32619E+0 1 
4.J20vIE+OI 

4.31423E+OI 
4.30782E+0 1 
4.30003E+Ol 
J..?907&E ... OI 

4.28080E+0 1 
4.27034E+OI 
4.259ISE+0 1 
4.24704E+0 I 
4.23348E+0 1 
4.21793E+0 I 
4.19933E+01 
4.17525E+OI 
4.13935E+OI 
".06536E+OI 
3.99411 E+O; 
.'.86303E+0 1 
:1..70S::3E+0 1 
.1,.86579E+0 1 
4.01 1 OOE+O 1 
4.01953E+OI 
4.] 73114E+0 1 
4,234::6E+OI 
4.::7()56E+0 1 

h 
elatom 

8.0867E+00 
7.3578E+00 
6.7054E+00 
6.1210E+00 
5.5959E+00 
5.0865E+00 
4.6190E+00 
4.2oooE+00 
3.8225E+00 
3.479 1 E+OO 
3.170IE+OO 
3.034SE+OO 

2.9720E+00 
2.9556E+OO 
1.1112E+01 
1.0908E+OI 
I.081IE+OI 
1.0760E+OI 
1.0462E+OI 
1.0384E+Ol 
1.4318E+OI 
1.3966E+01 
1.3532E+OI 
1.3001E+OI 
1.2694E+01 
l.2611E+01 
1.4368E+01 
1.4032E+01 
1.2651E+OI 
1.1386E+01 
1.0235E+OI 
9. 1 995E+OO 
8.2654E+00 
7.4299E+00 
6.6808E+00 
6.0099E+00 
5.3838E+00 
4.8130E+00 
4.2974E+00 
3.8397E+OO 
3.4340E+00 
3.0740E+OO 

2.7519E+OO 
2.4588E+00 
2. 1809E+00 
1.9363E-I-OO 

1.7198E+00 
1.5276E+OO 
1.3533E+00 
1.1976E+00 
1.0573E+OO 
9.3432E-01 
8.2640E-01 
7.3162E-01 
6 . ..1823E-01 
5.7486E-OI 
5.4960E-01 
5.3488E-01 
5.3106E-01 
3.6354E+0<J 
J.5390E+OO 
.1,.5::86E+00 
3.1461 E+oo 
~ .8263E+(Xl 
2.5..i{J2E+OO 

2.6623E+03 
2.2659E+03 
1.9317E+03 
1.6496E+03 
1.4107E+03 
I. 1 995E+03 
1.0190E+03 
8.6673E+02 
7.3791E+02 
6.2827E+02 
5.3551E+02 
4.9673E+02 

4.7912E+02 
4.7458E+02 
1.7735E+03 
1.723&E+03 
1.700 1 E+03 
1.6879E+03 
1.6163E+03 
!.5980E+03 
2.190IE+03 
2.1049E+03 
2.0004E+03 
1.8724E+03 
1.8006E+03 
1.7816E+03 
2.0 I 77E+03 
1.9404E+03 
1.6365E+03 
1.3778E+03 
1.1585E+03 
9.7414E+02 
8. 1 874E+02 
6.8848E+02 
5.7910E+02 
4.8732E+02 
4.0838E+02 
3,41 52E+02 
2.8525E+02 
2.3842E+02 
1.9946E+02 
1.6703E+02 

1.3987E+02 
1.1691E+02 
9.7003E+01 
8.0563E,01 

6.6936E+OI 
5.5619E+OI 
4.6092E+OI 
3.8155E+01 
3.1512E+01 
2.6050E+01 
::.IS54E+OI 
1.7850E+01 
i.4794E+OI 
1.::27JE+OI 
1.144.'E+OI 
1.0969E+01 
1.0847E+OI 
7.:;809E+01 
7.0796E+01 
7.047::E+OI 
5.8778[+0 ; 
~.9395E+01 

4.15~9E+OI 

cr(coh+inc) 
cm2/g 

6.341IE+00 
6.3914E+OO 
6.4225E+OO 
6.4346E+OO 
6.4277E+OO 
6.4020E+OO 
6.358 1 E+OO 
6.2965E+OO 
6.2 1 79E+OO 
6. 1 232E+OO 
6.01 34E+00 
S.9S6SE+OO 

5.9281E+00 
5.9205E+OO 
5.9090E+OO 
5!U~QnF ... OO 

5.880IE+OO 
5.8751E+OO 
5.8448E+OO 
5.8367E+OO 
5.8245E+OO 
5.7938E+OO 
5.7530E+00 
5.6962E+OO 
5.6624E+OO 
5.6534E+OO 
5.6398E+OO 
5.6046E+OO 
5.4460E+OO 
5.2782E+OO 
5. 1 027E+00 
4.9208E+OO 
4.7338E+00 
4.5429E+OO 
4.3495E+00 
4. 1 546E+00 
3.9594E+OO 
3.7650E+00 
3.5723E+00 
3.3823E+OO 
3. 1 957E+OO 
3.0133E+UU 
2.8357E+OO 
2.6635E+00 
2.4972E+00 
2.3370C+OO 

2. 1 834E+00 
2.0365E+00 
1.8966E+00 
1.7637E+OO 
1.6378E+00 
1.5190E+00 
1 A07 1 E+OO 
1.3020E+00 
1.2037E+00 
1.1118E+00 
1.0789E+00 
1.0594E+00 
1.0544E+OO 
] .0468E+00 
: .0283E+00 
1.0263E+00 
).4677E-OI 
3.7306E-OI 
8.0489E-01 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE .... OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE-I-oo 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
U.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o ()()()F-I-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
6.314E+01 
6.056E+OI 
6.028E+OI 
5.031 E+OI 
4.235E+01 
3.566E+01 

nm 

9.506E-OI 
8.892E-01 
8.318E-OI 
7.78IE-01 
7.279E-Ol 
6.809E-OI 
6.370E-01 
5.959E-01 
5.574E-OI 
5.214E-01 
4.878E-OI 
4.726E-OI 

4.655E-OI 
4.636E-OI 
4.609E-OI 
4.S63E-OI 

4.541E-OI 
4.529E-0! 
4.46JE-OI 
4.443E-OI 
4.417E-01 
4.352E-01 
4.268E-OI 
4.158E-OI 
4.096E-Ol 
4.079E-OI 
4.055E-OI 
3.993E-01 
3.735E-Ol 
3.494E-OI 
3.269E-01 
3.058E-01 
2.860E-OI 
2.676E-01 
2.503E-01 
2.341E-OI 
2.190E-01 
2.049E-OI 
1.917E-OI 
1.793E-01 
1.677E-OI 
1.569E-OI 
1.468E-OI 
1.373E-OI 
1.284E-OI 
1.201E-OI 

I.J24E-OI 
1.051E-OI 
9.834E-02 
9200E-02 

8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
6.012E-02 
5.92IE-02 
5.898E-02 
5.862E-02 
5.776E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
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326 C. T. CHANTLER 

TABLE 1: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 1 0 ke V to E - 4()()....1000 ke V - Continued. 

I.L I.LK 
keY elatom elatom cm2/g cm2/g cm2/g 

2.807676E+O 1 4.29520E+O 1 2.2694E+00 3.4707E+01 7.4198E-OI 2.988E+OI 4.416E-02 
3.00 1405E+O 1 4.31118E+O I 2.02IOE+00 2.89 1 2E+o 1 6.8404E-Ol 2.495E+Ol 4.131E-02 
3.208502E+0 1 4.32180E+01 1.7999E+00 2. 4088E+o 1 6.3079E-OI 2.083E+OI 3.864E-02 
3.429889E+0 1 4.32885E+0 1 1.6032E+00 2.007IE+01 5.8195E-01 1. 739E+O1 3.615E-02 
3.666551 E+O 1 4.33341E+OI 1.4282E+00 1.6726E+01 5.3724E-OI 1.452E+Ol 3.381E-02 
3.9 1 9543E+O 1 4.33624E+0 1 1.2725E+00 1.394OE+OI 4.9637E-01 1.213E+OI 3.163E-02 
4. 1 89992E+O 1 4.33789E+Ol 1.1 338E+00 1.1620E+01 4.5907E-01 1.012E+Ol 2.959E-02 
4.479WIE+OI 4.34189E+OI 1.003IE+00 9.6163E+OO 4.2510E-OI 8.384E+OO 2.768E-02 
4.18815~1 4.34135E+0 1 8.8705E-Ol 7.9548E+OO 3.9418E-01 6.938E+OO 2.5&9E-02 
5.1 1 8542E+01 4.34018E+OI 7.8449E-Ol 6.5810E+00 3.6609E-01 5. 742E+OO 2.422E-02 
5.47172IE+01 4.33859E+O 1 6.9384E-OI 5.4449E+OO 3.405&E-01 4.751E+OO 2.266E-02 
5.849270E+Ol 4.33675E+Ol 6.1369E-OI 4.5051E+OO 3.1745E-Ol 3.932E+00 2.120E-02 
6.252870E+0 1 4.33477E+O 1 5.4278E-Ol 3.7273E+00 2.9648E-01 3.254E+00 1.983E-02 
6.6843 1 8E+0 1 4.33271 E+O 1 4.7993E-OI 3.0830E+00 2.7749E-01 2.693E+00 1.855E-02 
7 . 1 45536E+0 1 4.33064E+O 1 4.2419E-OI 2.5490E+00 2.6028E-OI 2.228E+OO 1.735E-02 
7 .638578E+0 1 4.32860E+O 1 3.7495E-01 2.1077E+00 2.4470E-01 1.844E+OO 1.623E-02 
~.16':'640b+O I 4 . .3:l669E+01 J.JlOOE-OI 1.740:5E+OO 2.30:58B-OI 1.524E+00 1 . .:518E-02 
8.729069E+01 4.32479E+Ol 2.913IE-01 1.4330E+00 2.1778E-01 1.255E+00 1.420E-02 
9.331374E+Ol 4.32291 E+O 1 2.5624E-01 1.1791E+OO 2.0616E-01 1.033E+00 1.329E-02 
9.975239E+OI 4.32 I09E+O 1 2.2515E-OI 9.6919E-OI 1.9561E-01 8.49IE-01 1.243E-02 
1.0663S3E+02 4.3193SE+O 1 1.978SE-OI 7.9669E~OI 1.&601E-0l 6.979R-OI I lfi1F-0'l 

1.139931E+02 4.3 177 lE+O 1 1.7387E-O[ 6.5493E-OI 1.7725E-01 5.737E-01 1.088E-02 
1.218587E+02 4.31617E+Ol 1.5280E-Ol 5.384IE-OI 1.6924E-01 4.715E-01 1.017E-02 
1.302669E+02 4.3 1 474E+O 1 1.3429E-01 4.4265E-01 1.6191E-0I 3.876E-Ol 9.518E-03 
\ .392553E+02 4.31342E+0 1 1.!803E-OI 3.6393E-OI 1.5516E-Ol 3.186E-Ol 8.903E-03 
1.488640E+02 4.31219E+01 1.0374E-Ol 2.9923E-OI 1.4894E-OI 2.619E-01 8.329E-03 
1.591356E+02 4.3 II 06E+O I 9.1 183E-02 2.4604E-01 1.4318E-Ol 2.153E-Ol 7.791E-03 
1.701159E+02 4.31 002E+0 1 8.015IE-02 2.023IE-0I 1.3782E-OI 1.769E-01 7.288E-03 
1.8 1 8539E+02 4.30907E+0 I 7.0456E-02 1.6636E-01 1.3282E-01 1.454E-01 6.818E-03 
1.944018E+02 4.30820E+0 1 6. 1936E-02 1.3680E-01 1.2814E-OI 1.196E-01 6.378E-03 
2.0781 56E+02 4.30741 E+o I 5.4449E-02 1.I250E-01 1.2373E-OI 9.827E-02 5.966E-03 
2.22 I 548E+02 4.30669E+OI 4.7869E-02 9.2523E-02 1.1956E-01 8.078E-02 5.58IE-03 
2.374835E+02 4.30603E+0 1 4.2085E-02 7.6093E-02 1.!56OE-01 6.640E-02 5.22IE-03 
2.538699E+02 4.30543E+OI 3.7oo1E-02 6.2583E-02 1.1 182E-Ol 5.458E-02 4.884E-03 
2.7 I 3869E+02 4.30489E+OI 3.2533E-02 5. 1 474E-02 1.0821E-01 4.486E-02 4.569E-03 
2.901 126E+02 4.3044OE+0 1 2.8605E-02 4.2338E-02 1.0474E-Ol 3.687E-02 4.274E-03 
3. 10 1304E+02 4.30396E+0 I 2.5152E-02 3.4824E-02 1.0139E-OI 3.031E-02 3.998E-03 
3.3 1 5294E+02 4.30356E+0 I 2.2117E-02 2.8645E-02 9.816OE-02 2.49IE-02 3.740E-03 
3.544049E+02 4.30319E+O 1 1.9448E-02 2.3563E-02 9.5028E-02 2.048E-02 3.498E-03 
3.788588£+02 4.30287E+0 1 1.7102E-02 1.9383E-02 9. I 984E-02 1.683E-02 3.273E-03 
4.05000 I E+02 4.30257E+0 1 1.5040E-02 1.5945E-02 8.9022E-02 1.384E-02 3.06IE-03 
4.329451 E+02 4.30230E+0 I 1.3226E-02 1.3117E-02 8.6133E-02 1.137E-02 2.864E-03 

J. Phvs. Chern. Ref. Data, Vol. 24, No.1, 1995 
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Ru Z= 44 

o\wnUc weight - 1.010700E+02 g/mol, nominal density p (g/cm3
) - 1.2390E+01 

lL,ibamsiatom) - ~(cm2/g) X 1.67831E+02. E(eV) ~(cm2/g) - hCelatom) X 4.16348E+05 

:4 edges. Edge energies (keV): 

K 2.21 I 72E+OO L 3.22400E+OO L II 
'{ 5.85000E-OO M II 4.82800E-OO M III 
\f V. 2.79400E-OO N 7.49000E-02 N II 
S IV .~.OOOOOE-03 N V 2.00000E-03 
Relativistic correction estimate 1m (H82,3/5CL) - -3.8596E-OI. -2.4060E-Ol e/atom 
Suclear Thomson correction INT - -1.0508E-02 elatom 

E 
keY 

1.069000E-02 
1.142761E-02 
1.221612E-02 
I.305903E-02 
1.396010E-02 
1.49233513 02 

1.595306E-02 
1.705382E-02 
1.823053E-02 
I. 948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2. 720606E - 02 
2.908327E-02 
3.1 09002E - 02 
'3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.223800E-02 
4.288450E-02 
4.305690E-02 
4.331550E - 02 
4.340 198E - 02 
4.396200E -02 
4.63967IE-02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E -02 
6.923942E-02 
7.340200E-02 
7.401695E-02 

7.452550E-02 
7.482510E-02 
7.527450E-02 
7.639800E-02 
7.912411E-02 
8.458368E-02 
9.041995E-02 
9.665893E-02 
I.033284E-OI 
I.I0458IE-OI 
1.180797E-OI 
1 .262272E - 0 I 
1.349368E-OI 
1.442475E-O I 
1.54200SE-OI 

II 
elatom 

1.00 1 55E+OO 
1.21062E+00 
1.45119E+OO 
1.72392E+OO 
2.02883E+OO 
2.J655713TOO 

2.73311E+OO 
3.1 2973E+OO 
3.55307E+OO 
4.00016E+OO 
4.46753E+OO 
4.95 I 22E+OO 
5.44688E+OO 
5.94974E+OO 
6.45448E+00 
6.95483E+00 
7.44255E+OO 
7.90470E+OO 
8.3 1 580E+OO 
8.60832E+OO 
8.40350E+OO 
7. I 9875E+OO 
4. 95206E+OO 
1.97649E+OO 
5.41 269E+OO 
6. I 4069E+OO 
8.52 1 48E+OO 
I. 1 7689E+0 1 
1.32029E+O 1 
1.39004E+OI 
1.43271 E+O 1 
1.46223E+0 1 
1.48381E+OI 
1,49907E+0 1 
I.S0472E+O I 
1.50352E+O 1 

I.SOO28E+O 1 
1.49268E+0 I 
I.SOI74E+OI 
1.51 1 IOE+Ol 
1.52164E+O 1 
1.53454E+O 1 
1.54374E+OI 
1.55029E+O 1 
1.55443E+Ol 
1.55624E+O I 
;.55564E+O: 
1.55248E+Ol 
1.54530E+OI 
1 .S3607E+O 1 
1.52304E+O I 

h 
elatom 

5.1 1 87E+OO 
5.4437E+OO 
5.7730E+OO 
6.1017E+OO 
6.4268E+OO 
G.7445ETOO 

7.0507E+00 
7.3418E+OO 
7.61 43E+OO 
7.8653E+OO 
8.0923E+OO 
8.2934E+OO 
8. 4674E+OO 
8.6 I 37E+OO 
8.7324E+OO 
8.824IE+OO 
8.8900E+OO 
8.9319E+OO 
8.9519E+OO 
8.9057E+OO 
8.6080E+OO 
8.4221E+OO 
8.3490E+OO 
8.3296E+OO 
1.4303E+OI 
1.4235E+OI 
1.38JJE+OI 
1.2250E+01 
1.0748E+OI 
9.6507E+OO 
8.8029E+OO 
8.1 1 35E+OO 
7.5299E+OO 
7.021IE+OO 
6.6222E+OO 
6.:5681E+UU 
6.5243E+OO 
6.4988E+OO 
6.6227E+OO 
6.5353E+OO 
6.3367E+OO 
5.9877E+OO 
5.6701E+OO 
5.3793E+OO 
5.1 I 22E+OO 
4. 8664E+ 00 
4.6398E+OO 
4,4308E+00 
4.2376E+OO 
4.0589E+OO 
3.89.1 3E+OO 

L9936E+oS 
1.9833E+05 
1.9675E+oS 
1.9453E+05 
1.9 I 68E+05 
1.8816ETO.5 

1.840 I E+05 
1.7924E+05 
1.7390E+OS 
1.6803E+05 
1.6172E+OS 
I.SS05E+05 
1.4808E+05 
1.4092E+05 
1.3364E+05 
1.2632E+OS 
1. I 905E+OS 
1.1 I 89E+05 
I.0490E+OS 
9.7628E+04 
8.8273E+04 
8.3018E+04 
8.I057E+04 
8.0545E+04 
1.3748E+05 
1.3656E+05 
1.10ROE+05 
1.0993E+05 
9.0227E+04 
7.5783E+04 
6.4664E+04 
5.5753E+04 
4.8403E+04 
4.2219E+04 
3.7562E+04 
J.6Y46E+04 
3.6449E+04 
3.616IE+04 
3.6630E+04 
3.5616E+04 
3.3344E+04 
2.9474E+04 
2.6109E+04 
2.317IE+04 
2.0599E+04 
1.8343E+04 
1.6.'60E+04 
! .4614E+O.! 
1.3075E+04 
1.1715E+04 
I.0512E+04 

2.96690E+OO 
4.60600E-OO 
4.31000E-02 

a(coh+inc) 
cm2/g 

1.3341E-04 
1.8296E-04 
2.4954E-04 
3.38S1E-04 
4.5674E-04 
6. 1299B-04 

8. I 834E-04 
I.0867E-03 
I.43S6E-03 
1.8866E-03 
2.4665E-03 
3.2081E-03 
4.1514E-03 
5.3449E-03 
6.8469E-03 
8.7270E-03 
1.I068E-02 
1.3968E-02 
1.7542E-02 
2.1922E-02 
2.7264E-02 
3.0954E-02 
3.2487E-02 
3.2903E-02 
3.3533E-02 
3.3745E-02 
3.5137E-02 

4. 1 S66E-02 
5.0959E-02 
6.2179E-02 
7.5516E-02 
9.1287E-02 
I.0984E-Ol 
1.3157E-OI 
1.5350E-OI 
1.5688E-OJ 
1.5969E-01 
1.6136E-OI 
1.6388E-OI 
1.7026E-OI 
1.8621E-OI 
2.2003E-OI 
2.5884E-OI 
3.0316E-Ol 
3.5351 E-Ol 
4.1043E-Ol 
4.7446E-Ol 
5.4614E-Ol 
6.2597E-OI 
7.i445E-OI 
8.1202E-Ol 

L 
M 
N 

III 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOB+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O:OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

2.83790E+OO 
2.83600E-01 
4.31 OOOE - 02 

nm 

1.160E+02 
1.085E+o2 
l.01 SE+02 
9.494E+OI 
8.881E+OI 
8.308E+01 

7.772E+Ol 
7.270E+OI 
6.80 1E+O 1 
6.362E+OI 
5.951E+OI 
5.567E+OI 
5.208E+OI 
4. 872E+O1 
4.5S7E+Ol 
4.263E+OI 
3.988E+Ol 
3.73IE+Ol 
3.490E+OI 
3.264E+OI 
3.054E+OI 
2.935E+Ol 
2.891E+Ol 
2.880E+OI 
2.862E+OI 
2.8S7E+OI 
2.820E101 

2.672E+OI 
2.500E+OI 
2.338E+OI 
2.187E+OI 
2.046E+OI 
1.914E+OI 
1.791E+OI 
1.689E+OI 
1.675E+Ol 
I. 664E+01 
1.657E+OI 
1.647E+OI 
1.623E+OI 
1.567E+OI 
1.466E+OI 
1.371E+O I 
1.283E+Ol 
1.200E+OI 
1.122E+OI 
I.050E+OI 
9.822E+OO 
9. I 88E+OO 
8.595E+OO 
8.040E+OO 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY Continued. 

E 
keY 

1.648404E-OJ 
1.762144E-0i 
1.883732E-OI 
2.0J3709E-01 
2. 1 5265SE-Ol 
2.301188E-OI 
2.4S9~70~OI 
2.629708E -'6J 
2.738120E-OI 
2.779280E-OI 
2.78oo30E-OI 
2.791206E-01 
2.807970E-01 
2.81 1 158E-0l 
2.821820E-01 
2.833164E-Ol 
2.850180E-01 
2.892720E-Ol 
3.005128E-OI 
3.212482E-Ol 

3.434143E-OI 
3.671099E-OI 
3.924405E -0 1 
4.195189E-Ol 
4.484657E-Ol 
4.513880E-OI 
4.582970E-OI 
4.60 1394E -0 1 
4.629030E -0 1 
4.698120E -0 I 
4.73 \ 44OE-01 
4.794098E-01 
4.~U3~6Uh-U I 

4.823172E-01 
4.852140E-Ol 
4.924560E-Ol 
5.12489IE 01 

5.478508E-OI 
5.733000E-Ol 
5.820750E-01 
5.844150E-Ol 
5.856525E-OI 
5.879250E-Ol 
5.967000E-Ol 
6.260625E-OI 
6.692609E-OI 
7.154399E-OI 
7.648052E-01 
8.175768E -0 1 
B.7391396E-OI 

9.342948E-OI 
9.9876\2E-OI 
1.067676E+OO 
1.1-113-1SE+OO 

1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1,490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+OO 
2.224304E+00 
2.377781 E+OO 

11 
elatom 

1.50544E+O I 
1.48216E+Ol 
1.45 I 59E+O I 
1.41 I 29E+O I 
1.35743E+O 1 
1.28364E+O I 
I. 1 7634E+O I 
9.99936E+OO 
7.92428E+OO 
6. I 6444E+OO 
6.10788E+OO 
4.61041 E+OO 
5.30456E+00 
5.34954E+OO 
S.2651OE+00 
4.50713E+OO 
5.3658lE+OO 
S.99852E+OO 
6.05492E+OO 
5.99312E+OO 

6.94055E+OO 
8.82922E+00 
1. I 3403E+O 1 
1.39957E+O 1 
1.59267E+O 1 
1.59534E+OI 
1.53295E+O 1 
1.40529E+Ol 
1.56982E+0 1 
1.74209E+OI 
1.78891E+01 
1.84095E+0 1 
1.~4U97E+OI 

1.80427E+0 1 
1.90159E+01 
2.03756E+0 1 
2.2760SD-t-O 1 

2.56936E+01 
2.70826E+0 J 
2.7 1 746E+0 1 
2.68006E+0 1 
2.69064E+OI 
2.75104E+OI 
2.84278E+Ol 
3.02296E+01 
3.20S50E+0 1 
3.35416E+Ol 
3.47170E+0 1 
3.56847E+0 1 
3.64799E+Ol 

3.71 1 17E+01 
3.76704E+O I 
3.80802E+0 1 
3.ID830E+O I 

3.85496E+01 
3.86027E+0 1 
3.85796E+0 1 
3.84965E+OI 
3.8360 1 E+O 1 
3.81767E+0 1 
3.79482E+0 1 
3.76565E+01 
3.72619E+0! 
3.67266E+OI 
3.59697E+0 1 

f2 
e/atom 

3.7394E+00 
3.5959E+00 
3.461IE+00 
3.3336E+00 
3.2 1 25E+OO 
3.0966E+00 
2.9852E+00 
2.8775E+00 
2.8 I 39E+00 
2.7907E+00 
2.7902E+00 
2.7840E+00 
5.2239E+00 
5.2405E+OO 
S.2969E+OO 
5.3S84E+OO 
7. 1 567E+00 
7.5805E+00 
8.89IOE+00 
1.1975E+Ol 

1.5257E+OI 
1.8158E+01 
2.0327E+Ol 
2.1614E+OI 
2.2049E+OI 
2.20S0E+OI 
2.2028E+Ol 
2.2017E+Ol 
2.4785E+01 
2.4722E+OI 
2.4682E+Ol 
2.4590E+Ol 
2.4574E+Ol 
2.454IE+OI 
2.5694E+01 
2.5556E+01 
2.507SD-t-Ol 

2.4006E+Ol 
2.3139E+OI 
2.2832E+OI 
2.2750E+OI 
2.3702E+OI 
2.3622E+01 
2.3314E+OI 
2.2293E+01 
2.0854E+01 
1.9435E+01 
1.8073E+01 
1.676IE+Ol 
1 . .:5496E+OI 

1.4312E+OI 
1.321OE+Ol 
1.2096E+01 
1.I038E+-OI 

9.9896E+OO 
9.0550E+00 
8.2212E+00 
7.4755E+00 
6.8087E+00 
6.2118E+00 
5.6769E+OO 
5.1681 E+OO 
4.6920E+00 
4.2654E+00 
3.8813E+00 
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9.4448E+03 
8.4961E+03 
7. 6497E+03 
6.8925E+03 
6.2 I 33E+03 
5.6026E+03 
5.0525E+03 
4.5559E+03 
4.2787E+03 
4.1805E+03 
4. 1788E+03 
4. 1 527E+o3 
7.7457E+03 
7.7615E+03 
7.8 1 54E+03 
7.8745E+03 
1.0454E+04 
1.09IIE+04 
1.2318E+04 
1.5520E+04 
1.8498E+04 
2.0594E+04 
2. 1565E+04 
2. 1 450E+04 
2.0470E+04 
2.0339E+04 
2.00 I 2E+04 
1.9922E+04 
2.2293E+04 
2.1909E+04 
2.1719E+04 
2. 1 356E+04 
2.1 298E+04 
2.1 1 85E+04 
2.2047E+04 
2. 1 606E+04 
2.0374t:-t-04 

1.8244E+04 
1.6804E+04 
1.633IE+04 
1.6208E+04 
1.6850E+04 
1.6729E+04 
1.6268E+04 
1.4825E+04 
1.2973E+04 
1.1310E+04 
9.8386E+03 
8.5354E+03 
7.3522E+03 

6.3779E+03 
5.5067E+03 
4.7 1 68E+03 
-1.0266E+03 

3.4089E+03 
2.8905E+03 
2.4549E+03 
2.0882E+03 
1.7792E+03 
1.5184E+03 
1.2981 E+03 
1.1055E+03 
9.3886E+02 
7.9841 E+02 
6.796IE+02 

u(coh+inc) 
cm2/g 

9.1909E-Ol 
l.0360E+OO 
1.1630E+OO 
l.3oo3E+00 
1.4480E+OO 
1.6060E+OO 
1.7742E+00 
1.9523E+OO 
2.0649E+00 
2. 1 073E+00 
2. 1 080E+00 
2.1 1 95E+OO 
2. 1367E+00 
2. 1400E+00 
2.1509E+00 
2. 1625E+00 
2. 1 799E+OO 
2.2233E+00 
2.3367E+00 
2.5417E+OO 

2.7543E+00 
2.9734E+OO 
3.1 979E+00 
3.4268E+00 
3.6586E+OO 
3.6813E+OO 
3.7344E+00 
3.7484E+00 
3.7693E+00 
3.82l2E+00 
3.8459E+00 
3.8920E+00 
3.~~~IE+OO 

3.913IE+00 
3.934 I E+OO 
3.986OE+00 
4. I 253E-t-OO 

4.357IE+00 
4.5 1 32E+00 
4.5649E+00 
4.5786E+OO 
4.5857E+00 
4.5989E+00 
4.6490E+00 
4.8095E+00 
5.0267E+00 
5.2358E+00 
5.4350E+00 
5.6229E+00 
5.7950E-t-OO 

5.9588E+00 
6. 1041 E+OO 
6.2328E+00 
6.3439E+OO 

6.4366E+OO 
6.5 1 02E+00 
6.5644E+OO 
6.5988E+00 
6.6133E+00 
6.6080E+00 
6.5832E+00 
6.5394E+00 
6.4772E+00 
6.3972E+00 
6.3005E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
U.UUUE+W 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE't'OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001::+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

h 
nm 

7.52lE+OQ 
7.036E+oo 
6.582EtOO 
6. 157E+oo 
S.760E+oo 
5.388E+oo 
5.040E+OO 
4.715E+00 
4.528E+OO 
4.461E+00 
4.460E+OO 
4.442E+OO 
4.415E+oo 
4.4IOE+00 
4. 394E+00 
4.376E+00 
4.350E+OO 
4.286E+00 
4. 126E+OO 
3.8"9E+OO 

3.6IOE+OO 
3.377E+00 
3.1 59E+OO 
2. 955E+00 
2.765E+00 
2.747E+00 
2.705E+00 
2.694E+00 
2.678E+00 
2.639E+OO 
2.620E+00 
2.586E+00 
·L.::>lSIE+W 

2.571E+00 
2.555E+00 
2.5 I 8E+00 
2.'119E+OO 

2.263E+00 
2. I 63E+00 
2. 130E+00 
2. 122E+00 
2.117E+OO 
2. 1 O9E+OO 
2.078E+00 
1.980E+OO 
1.853E+00 
1.733E+00 
1.621E+00 
1.516E+00 
1.419D-t-OO 

1.327E+00 
1:::'41E+00 
1.161E+00 
1.0RfiF+OO 

1.016E+00 
9.506E-01 
8.892E-01 
8.318E-01 
7.781 E-OI 
7.279E-0 1 
6.809E-01 
6.370E-Ol 
5.959E-Ol 
5.574E-01 
5.214E-01 
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T~BLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 1 0 ke V to E - 400-1000 ke V - Continued. 

=-
£ 
k.eV 

2.541 848E+OO 
2.7 1 7235E+OO 
2.781 1 42E+OO 
2.8237 JOE+OO 
2.835062E+00 
2. 852089E+OO 
2.8946~8E+OO , 
2.904724E+oo 
2,907562E+00 
2.952066E+00 
2.963933E+OO 
2.98 I 735E+OO 
3,026238E+OO 
3,1 05150E+OO 
3.159520E+OO 
3.207880E+OO 
3.2207761::+00 
3.240 I 20E+00 
3.288480E+00 
3.3 1 9406E+00 
J.548445D+OO 
3.793288E+00 
4.055024E+00 
4.33482lE+00 
4.633924E+OO 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.051453E+00 
6.469004E+00 
6.9 1 5365E+00 
7.392525E+00 
7.902609E+00 
8.447890E+00 
9.030794E+00 
9.653919E+00 
1.032004E+OI 
1.103212E+OI 
1.179334E+OI 
1.260708E+0 1 
1.347697E+0 1 
1.440688E+OI 
1.54OO95E+0 1 
1.646362E+0 1 
1.759961 E+O 1 
1.88 1 398E+0 1 
2.011215E+OI 
2. 1 49988E+0 1 
2.167486E+OI 
2.200661 E+O I 
2.209508E+O 1 

2.222779E+OI 
2.255954E+01 
2.298338E+0 1 
2'-+56923E+01 
2.626~50E+0 1 
2.807676E+01 
3'c)()1405E+OI 
3 .208502E+0 1 
3'-+29889E+01 
3.66655 i E+01 
3.919543E+01 
4.189992E+OI 
~A791OIE+OI 

~.788159E+0 1 

il 
e/atom 

3,47747E+OI 
3.22942E+OI 
3.02369E+OI 
2.65904E+O 1 
2.24717E+OI 
2.63780E+O 1 
2.95073E+OI 
2.97685E+Ol 
2.98248E+OI 
2. 94490E+O1 
2.76815E+Ol 
2.99606E+0 1 
3.27712E+Ol 
3.49892E+OI 
3.56507E+01 
3.55236E+O 1 
3.47222E+Ol 
3.58840E+O 1 
3.71842E+OI 
3.7667IE+OI 
3.95868E+Ol 
4.08496E+0 1 
4.20086E+O 1 
4.27363E+Ol 
4.32299E+Ol 
4.35730E+Ol 
4.38 1 27E+O I 
4. 39808E+0 1 
4,42 I 78E+O 1 
4.43028E+0 1 
4.43118E+0 1 
4.429OOE+0 1 
4.42488E+0 1 
4.4 1 964E+0 1 
4,41 479E+OI 
4.40745E+OI 
4.39861 E+O 1 
4.38895E+0 1 
4.37875E+OI 
4.368 1 2E+0 1 
4.35675E+OI 
4.34440E+0 1 
4.33048E+0 1 
4.31438E+0 1 
4.29479E+OI 
4.2687IE+OI 
4.22765E+OI 
4.12619E+OI 
4.09604E+0 1 
3.96567E+01 
J.80877E+0 1 

3.9684IE+OI 
4.1 1 276E+0 1 
4.18441 E+O 1 
4.2936IE+OI 
4.34577E+0 1 
.. U7905E+Ol 
~'-+0056E+OI 

.+.-+1 468E+OI 
4.42409E+0 1 
4.43031 E+O 1 
4'-+3430E+01 
~.43672E+0 1 
4.44150E+0 1 
~.44167E+OI 

h 
e/atom 

3..5320E+00 
3.2 1 79E+OO 
3.1 1 59E+00 
3.0513E+00 
3.0344E+00 
1.0932E+OI 
1.0698E+OI 
1.0643E+OI 
1.0628E+01 
1.0395E+OI 
1.0334E+OI 
1.4292E+OI 
1.4151E+01 
1.3295E+OI 
1.2738E+OI 
1.2272E+01 
1.2154E+OI 

1.3854E+OI 
1.3431E+01 
1.3184E+OI 
1.I8S8E ... OI 

1.l047E+0I 
1.0035E+Ol 
9.0 1 67E+00 
8.0998E+00 
7.2799E+00 
6.5464E+00 
5.8883E+00 
5.27 1 8E+00 
4.7 1 48E+OO 
4.2116E+00 
3.7656E+00 
3.3700E+00 
3.0188E+00 
2.6988E+00 
2.3932E+00 
2. 1 242E+00 
1.8872E+00 
1.6774E+00 
1. 4903E+00 
1.3210E+00 
1.169IE+00 
1.0329E+00 
9,1336E-01 
8.0840E-01 
7.1616E-01 
6.34YYE-UI 
5.6348E-OI 
5.5540E-01 
5.4057E-0I 
5.J67JE 01 

3,6233E+00 
3.5276E+00 
3.4109E+00 
3.0547E+OO 
2.7483E+00 
2.4608E+00 
2.19-+OE+00 
1.95-+OE+00 
1.740~E+00 

1.5504E+00 
1.3813E+00 
1.2307E+00 
1.0952E+00 
9.6878E-0; 

5.7854E+02 
4.9306E+02 
4.6646E+02 
4.4990E+02 
4.4563E+02 
1.5959E+03 
1.5387E+03 
1.5256E+03 
1.5219E+03 
1.466OE+03 
1.4516E+03 
1.9956E+03 
1.9469E+03 
1.7826E+03 
1.6785E+03 
1.5928E+03 
1.571IE+OJ 

1.7803E+03 
1.7005E+03 
1.6536E+03 
1.~914F ... m 
1.2 1 25E+03 
1.0303E+03 
8.6603E+02 
7.2775E+02 
6.1 1 86E+02 
5. 1 470E+02 
4.3308E+02 
3.627 1 E+02 
3.0345E+02 
2.5357E+02 
2.1208E+02 
1.7755E+02 
I. 4878E+02 
1.2442E+02 
1.032 1 E+02 
8.5697E+01 
7. 1 222E+01 
5.9217E+01 
4,9218E+01 
4.081IE+OI 
3,3786E+OI 
2.7923E+01 
2.3098E+01 
1.9124E+01 
1.5848E+Ol 
I.JI4~I::.+Ul 

1.0912E+Ol 
1.0668E+01 
1.0227E+OI 
I.OI14E+OI 

6.7868E+OI 
6.5103E+OI 
6.1 789E+OI 
5.1765E+01 
4.3567E+OI 
3.6492E+OI 
3.0434E+OI 
2.5355E+OI 
2.1127E+01 
1.7605E+OI 
1.4672E+OI 
1.2229E+OI 
I.OI80E+OI 
8,4239E+00 

6.188IE+00 
6.0609E+OO 
6.01 34E+00 
5.9815E+00 
5.9730E+00 
5.9602E+OO 
5.9280E+OO 
5.9204E+00 
5.9182E+OO 
5.8844E+00 
5.8754E+00 
5.8618E+00 
5.!fU'7h+OO 

5.7676E+OO 
5.726IE+00 
5.689IE+00 
5.6793E+OO 
5.6645E+00 
5.6276E+00 
5.604IE+00 
5.4310E+00 
5.2499E+00 
5.062IE+00 
4.8689E+00 
4.6717E+00 
4.47ISE+00 
4.2704E+00 
4.0687E+00 
3.8678E+00 
3.6687E+00 
3.4723E+00 
3.2796E+00 
3.09 1 2E+00 
2.9078E+00 
2.7300E+00 
2.5583E+00 
2.3931E+00 
2,2347E+00 
2.0833E+00 
1.9391E+00 
1.802IE+00 
1.6725E+00 
1.5502E+00 
1.4351E+00 
!.3271 E+OO 
1.2260E+00 
J.l317E+OO 

\,0438E+00 
1.0336E+OO 
1.01 47E+00 
1.OO97EfOO 
1.0024E+00 
9.8440E-OI 
9.6226E-OI 
8.8667E-01 
8.1679E-01 
7.5234E-OI 
6.9303E-OI 
6.3854E-01 
5.8859E-01 
5.4288E-OI 
5.0113E-OI 
4.6306E-OI 
4.2839E-OI 
3.9686E-01 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O,OOOE+oo 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
5.792E+OI 
5.556E+01 
5.272E+01 
4.423E+OI 
3.729E+OI 
3.132E+OI 
2.619E+01 
2.187E+Ol 
i .826E+OI 
1.525E+OI 
1.273E+01 
1.063E+Ol 
8.862E+00 
7.336E+00 

A 
nm 

4.878E-Ol 
4.563E-Ol 
4.458E-Ol 
4.39lE-01 
4.373E-Ol 
4.347E-Ol 
4.283E-Ol 
4.268E-01 
4.264E-01 
4.2ooE-01 
4.IS3E-OI 
4.158E-Ol 
4.0971::-01 

3.993E-OI 
3.924E-OI 
3.865E-Ol 
3.8S0E-OI 

3.S27E-OI 
3.770E-Ol 
3,735E-01 
3,494E-OI 
3.269E-Ol 
3.058E-OI 
2.860E-Ol 
2.676E-Ol 
2.503E-Ol 
2.34IE-OI 
2.190E-OI 
2.049E-OI 
1.917E-OI 
1.793E-OI 
1.677E-01 
1.569E-01 
1.468E-01 
1.373E-01 
1.284E-01 
1.201E-0i 
1.124E-01 
1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.163E-02 

5.767E-02 
5.720E-02 
5.634E-02 
5.61IE-02 
5.578E-02 
5.496E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.381 E-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 



332 C. T. CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 I 0 ke V to E - 400-1000 ke V - Continued. 

E JI h f.L cr(coh+inc) IJ.K "-
keY e/atom elatom cm2Jg cm2/g cm2/g nm 

5.118542E+OI 4. 44093 E+OI 8.5705E-OI 6.97 I 3E+00 3.6822E-OI 6.073E+00 2.422E-02 
5.47172IE+Ol 4.43964E+0 1 7.5827E-Ol 5.7697E+OO 3.4224E-OI 5.028E+00 2.266E-02 
5.849270E+O I 4.43798E+O I 6.7093E-OI 4.7756E+00 3.1868E-OI 4. I 62E+00 2. I 20E-02 
6.252870E+O I 4.43612E+0 1 5.9365E-01 3.9528E+00 2.9735E-01 3.446E+00 1.983E-02 
6.684318E+O 1 4.43413E+01 5.2527E-Ol 3.2718E+OO 2.7803E-OI 2.853E+00 1.855E-02 
7 .145536E+0 1 4.43209E+OI 4.6455E-OI 2.7068E+00 2.6054E-OI 2.362E+00 . 1.735E-02 

" 7.63&,578E+01 4.43008E+0 1 4.1073E-01 2.2387E+00 2.447IE-01 1.955E+00 1.623E-02 

8:165~+O1 4.42821 E+O 1 3.6268E-01 1.8492E+00 2.3037E-01 1.6 1 6E+00 1.518E-02 
8.129069 +01 4.42620E+O 1 3.1930E-Ol 1.5230E+OO 2.l738E-0\ 1.332E+00 1.420E-02 
9.33 1 374E+Ol 4.42424E+0 I 2.8113E-OI 1.2543E+00 2.0560E-01 1.097E+00 1.329E-02 
9.975239E+OI 4.42236E+0 I 2.4728E-Ol 1.032IE+00 1.9491E-01 9.03IE-Ol 1.243E-02 
1.066353E+02 4.42056E+0 I 2.1738E-0I 8.4874E-01 1.8518E-OI 7.427E-01 1.1 63E-02 
1.13993IE+02 4.41885E+OI 1.91 JOE-OI 6.9797E-Ol 1.7632E-OI 6.108E-01 1.088E-02 
1.2 I 8587E+02 4.41 724E+0 1 1.6801E-01 5.7402E-OI 1.6822E-OI 5.023E-01 1.017E-02 
1.302669E+02 4.41 573E+0 I 1.477IE-01 4.72IOE-01 1.608IE-0I 4.13IE-01 9.518E-03 
1.392553E+02 4.41 433E+0 I 1.2987E-01 3.8829E-01 1.5400E-01 3.397E-01 8.903E-03 
1.488640E+02 4.41304E+01 1.1419E-01 3.1938E-01 1.4773E-OI 2.794E-01 8.329E-03 
1.591356E+02 4.41 I 84E+O I 1.004IE-01 2.6270E-Ol 1.4193E-Ol 2.298E-Ol 7.79IE-03 
1.701 159E+02 4.41 074E+0 I 8.8295E-02 2.1610E-Ol 1.3654E-Ol 1.890E-01 7.288E-03 
1.818539E+02 4.40973E+0 1 7.7645E-02 1.7777E-OI 1.3152E-01 1.554E-01 6.818E-03 
1.944018E+02 4.40881 E+O I 6.8282E-02 1.4624E-Ol 1.2682E-01 1.278E-01 6.378E-03 
2.078 1 56E+02 4.40796E+0 1 6.0050E-02 1.2031E-01 1.2240E-01 1.051E-01 5.966E-03 
2.22 I 548E+02 4.40719E+01 5.28I3E-02 9.8979E-02 1.1823E-01 8.644E-02 5.58IE-03 
2.374835E+02 4.40649E+O 1 4.6449E-02 8.1433E-02 1.1427E-Ol 7.109E-02 5.22IE-03 
2.538699E+02 4.40585E+0 I 4.0854E-02 6.700IE-02 1.1051E-01 5.847E-02 4.884E-03 
2.7 I 3869E+02 4.40527E+O I 3.5934E-02 5.5128E-02 1.0692E-OI 4.808E-02 4.569E-03 
2.901 I 26E+02 4.40475E+0 I 3.1607E-02 . 4.5360E-02 1.0347E-01 3.954E-02 4.274E-03 
3.1 01 304E+02 4.40427E+0 I 2.7802E-02 3.7324E-02 1.0016E-Ol 3.252E-02 3.998E-03 
3.3 I 5294E+02 4.40384E+0 I 2.4456E-02 3.0713E-02 9.6960E-02 2.674E-02 3.740E-03 
3.544049E+02 4.40345E+0 1 2.1513E-02 2.5274E-02 9.3866E-02 2.199E-02 3.498E-03 
3.788588E+02 4.403 IOE+O \ 1.8925E-02 2.0798E-02 9.0867E-02 1.809E-02 3.273E-03 
4.05000 I E+02 4.40278E+0 I 1.6649E-02 1.7116E-02 8.7952E-02 1.488E-02 3.06IE-03 
4.329451 E+02 4.40250E+0 I 1.4647E-02 1.4085E-02 8.5115E-02 1.223E-02 2.864E-03 
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Rh Z= 45 

."lOmic weight - 1.029055E+02 g/mol. nominal density p (g1cmJ) - 1.2390E+O 1 

~.(bamslatom) - ~(cm2/g) X 1.70879E+02, E(eV) ~(cm2/g) - h(elatom) X 4.08922E+05 

14 edges. Edge energies (ke V): 

K 2.32199E+OO L 3.41 190E+00 L II 
~{ 6.27100E-00 M II 5.21000E-00 M III 
M V 3.~E-00 N 8.1ooooE-02 N II 
'J IV 2.5OOOOE-03 N V 2.5OOOOE-03 
Relativistic correction estimate lrel (H82,3/5CL) - -4.0814E-Ol, -2.5440E-OI e/atom 
~uclear Thomson correction INT - -1.0795E-02 elatom 

E 
keY 

1.069OOOE -02 
l.l 42761 E-02 
1.221612E-02 
1.305903E -02 
1.39601013 02 

1.492335E-02 
1.595306E -02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545001 E-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340 198E-02 
4.639671E-02 
4.694200E-02 
4.766050E-02 
4.785210E-02 
4.8 1 3950E -02 
4.885800E -02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.923942E-02 
1.401695E-02 

7.912411E-02 
7.938000E-02 
8.059500E-02 
8.091900E-02 
8. J 40500E-02 
8.262000E-02 
8.458368E-02 
9.041995E-02 
9.665893E-02 
1.033284E-Ol 
1.I04581E-OI 
1.180797E -0 1 
1.262272E-OI 
1.349 368E - 01 
1.442475E-OI 
1 .542005E - 0 I 

II 
elatom 

1.894171:::+UU 
2.09662E+OO 
2.32705E+OO 
2.58575E+00 
2. 87263E I 00 

3.18714E+OO 
3.52819E+OO 
3.89415E+OO 
4.28288E+00 
4.69173E+OO 
5.1 1 762E+OO 
5.5571OE+OO 
6.00634E+OO 
6.46121 E+OO 
6.91721E+00 
7.36933E+OO 
7.81 1 74E+00 
8.23697E+OO 
8.63416E+00 
8.98459E+OO 
9.24829E+00 
9.310 1 5E+OO 
8.53632E+00 
8.00116E+00 
5.9508IE+00 
3.21 1 76E+00 
6.39978E+00 
9.28778E+00 
1.05 693E+0 1 
1.29851E+01 
1.38997E+0 \ 
1.440IOE+OI 
1.47360E+0 \ 
1.49838E+0 I 
1.5 1694E-t-0 1 

1.52714E+Ol 
1.52708E+0 I 
1.52279E+0 I 
1.5 1 480E+0 I 
1.52468E+0 I 
1.53518E+01 
1.54415E+0 I 
1.56159E+0 1 
1.57489E+01 
1.58551 E+O 1 
1.59375E+0 I 
1.59967E+0 I 
1.60318E+Ol 
1.60413E+Ol 
1.60170£+0 I 
1.59658E+Ol 

h 
elatom 

4.80:5:5E+OO 

5.1028E+00 
5.4019£+00 
5.6998E+00 
S.9931E ..... 00 

6. 2786E+00 
6.553IE+00 
6.8134E+00 
7.0566E+00 
7. 2804E+00 
7.4824E+00 
7.6611E+00 
7.8152E+00 
7.9443E+00 
8.0481E+00 
8. 1 270E+00 
8.1819E+00 
8.2140E+00 
8.2249E+00 
8.2164E+00 
8. 1907E+00 
8. 1 499E+00 
8.0962E+00 
8.0857E+00 
8.0228E+00 
8. OO6OE+ 00 
1.3516E+01 
1.3044E+01 
1.2595E+01 
1.0918E+01 
9.7\95E+00 
8.8533E+00 
8.1819E+00 
7.63 1 7E+00 

. 7.IGIJE-t-OO 

6.747 1 E+OO 
6.7282E+00 
6.6405E+00 
6.6177E+00 
6.7567E+00 
6.6791E+00 
6.5600E+00 
6.2449£+00 
5.9577E+00 
5.6935E+00 
5.4491£+00 
5.2222E+00 
5.01 11E+00 
4.8142E+00 
4.630IE+00 
4,4576£+00 

1.8382E-t-O,S 

1.8260E+05 
1.8082E+05 
1.7848E+05 
L7555E....o'i 

1.7204E+05 
1.6797E+05 
1.6337E+05 
1.5828E+05 
1.5276E+05 
1.4687E+05 
1.4067E+05 
1.3424E+05 
1.2765E+05 
1.2097E+05 
1. 1 427E+05 
1.0762E+05 
1.0106E+05 
9.4666E+04 
8. 8465E+04 
8.2495E+04 
7.6786E+04 
7.1 357E+04 
7.0436E+04 
6.8835E+04 
6.8416E+04 
1.1482E+05 
1.0917E+05 
1.0384E+05 
8.4209E+04 
7.UI:241:.+U4 
5.9751E+04 
5.1 656E+04 
4.5072E+04 
3.9564E-t-04 

3. 4870E+04 
3. 4660E+04 
3.3693E+04 
3.3443E+04 
3.394IE+04 
3.3058E+04 
3.1715E+04 
2.8242E+04 
2.5205E+04 
2.2532E+04 
2.0173E+04 
1.8085£+04 
1.6234E+04 
1.4589E+04 
1.3126E+04 
1.1821E+04 

3. 14610E+OO 
4.96200E-00 
4.79OOOE-02 

1.1514E-04 

1.5865E-04 
2.1741E-04 
2.9628E-04 
4.0158E-04 
5.4136E-04 
7.2588E-04 
9.6809E-04 
1.2843E-03 
1.6947E-03 
2.2247E-03 
2.9052E-03 
3.7742E-03 
4.8779E-03 
6.2722E-03 
8.0242E-03 
1.0214E-02 
1.2936E-02 
1.6302E-02 
2.0443E-02 
2.55IOE-02 
3. 1677E-02 
3.9146E-02 
4.0604E-02 
4.2572E-02 
4.3105E-02 
4.3913E-02 
4.5969E-02 
4.8142E-02 
5.8924E-02 
7.1779E-02 

8.7027E-02 
1.0502E-01 
1.2615E-01 
1.50&3E-OI 

1.7951E-01 
1.8101E-Ol 
1.8820E-01 
1.9014E-01 
1.9306E-01 
2.0046E-01 
2.1268E-01 
2.5084E-01 
2.9453E-01 
3.4429E-01 
4.0069E-01 
4.6429E-01 
5.3565E-Ol 
6.1531E-OI 
7.038IE-01 
8.0162E-01 

L 
M 
N 

1Il 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-t-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£-1-00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O. OOOE+ 00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

3.00380E+OO 
3.1 1700E-01 
4.79OOOE-02 

A 
nm 

1. 160E+02 

1.085E+02 
1.015E+02 
9.494E+Ol 
8.881E+Ol 
8.308E+Ol 
7.772E+Ol 
7.270E+01 
6.801E+Ol 
6.362E+Ol 
5.951E+Ol 
5.567E+Ol 
5.208E+Ol 
4.872E+OI 
4.557E+Ol 
4.263E+Ol 
3.988E+Ol 
3.731E+OI 
3.490E+Ol 
3.264E+Ol 
3.054E+01 
2.857E+01 
2.672E+01 
2.641E+01 
2;601E+01 
2.591E+01 
2.576E+01 
2.538E+01 
2.500E+Ol 
2.338E+Ol 
2. 1 87E-t-Ol 

2.046E+01 
1.914E+Ol 
1.791E+Ol 
1.675E-I-Ol 

I. 567E+01 
1.562E+OI 
1.538E+01 
1.532E+Ol 
1.523E+Ol 
1.50IE+01 
I. 466E+01 
1.371E+01 
1.283E+01 
1.200E+01 
1.1 22E+01 
1.050E+Ol 
9.822E+00 
9.188E+00 
8.595E+00 
8.040E+00 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

1.648404E-Ol 
1.7621 44E-OI 
1.883732E-Ol 
2.013709E-Ol 
2.152655E-OI 
2.301J88E,01 
2.459970E-~ 
2.629708E-OI 
2.811158E-01 
3.005128E-01 
1.00&600E-Ol 

3.054660E-01 
3.066930E-OI 
3.085350E-OI 
3.101415E-Ol 
3.II3883E-OI 
3.132585E-Ol 
3.179340E-OI 
3.2J2482E-OI 
3.4341 43E-OI 
3.671099E-OI 
3.924405E-OI 
4.195189E-Ol 
4.484657E-OI 
4. 794098E -0 I 
4.862760E-Ol 
4.937190E-OI 
4.957038E-OI 
4.9868IOE-01 
5.061240E-OJ 
5.105800E-OI 
5.12489IE-Ol 
5.J83950E-Ol 
5.204790E-Ol 
5.236050E-Ol 
5.3 I 4200E-Ol 
5.478508E-Ol 
5.856525E-Ol 
6.145580E-Ol 
6.239645E-Ol 
G.260623E - 0 1 

6.264729E -0 I 
6.302355E-Ol 
6.396420E-Ol 
f,f,Q?MQF-Ol 

7.154399E-Ol 
7.648052E-Ol 
8.175768E-Ol 
8.739896E-Ol 
9.342948E-Ol 
9.987612E-Ol 
1.067676E+00 
1.141345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
1.5933'29E+00 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+00 . 
2.224304E+00 
2.377781 E+OO 
2.541848E+00 

fl 
elatom 

1.58769E+O 1 
1.57426E+Ol 
1.55526E+O I 
1.52919E+OI 
1.49381E+01 
1.44564E+O I 
1.37917E+OI 
1.28315E+O I 
I. 1 3237E+O I 
8. 1 5945E+OO 
8.05768E+OO 

5.95237E+00 
4. 1 7242E+oo 
5.06359E+00 
5.04698E+OO 
4. 1 4952E+OO 
5.23483E+OO 
6.10712E+OO 
6.30213E+OO 
6.53387E+OO 
7.46300E+00 
9.35507E+OO 
1.19079E+O I 
1.46475E+O I 
1.67922E+O I 
1.69 1 62E+O 1 
1.62427E+O I 
1.48958E+O 1 
1.66220E+O I 
1.84232E+0 I 
1.90150E+Ol 
1.92134E+Ol 
1.95 I 94E+0 I 
1.9 I 250E+0 I 
2.01:348E+01 
2.15333E+OI 
2.34547E+0 I 
2.65544E+01 
2.80923E+0 1 
2.8 1 885E+0 I 
2.79470E .... Ol 

2.78066E+01 
2.8533IE+01 
2.94719E+OI 
3.12211E+Ol 

3.31285E+OI 
3.46156E+OI 
3.58079E+OI 
3.67848E+0 1 
3.75849E+01 
3.82442E+0 1 
3.87727E+01 
3.91539E+OI 
3.94325E+01 
3.96085E+01 
3.9663 7E+0 1 
3.96411 E+OI 
3.95546E+0 1 
3.94114E+OI 
3.92194E+0 1 
3 .89783E+0 1 
3.86746E+01 
3 .82656E+0 1 
3.77071 E+O 1 
.3 .69090E+0 1 

h 
e/atom 

4. 2954E+OO 
4. I 424E+00 
3.9976E+OO 
3. 8596E+00 
3.7268E+00 
3.5984E+00 
3.4736E+00 
3.3517E+OO 
3.2323E+00 
3.1 1 49E+OO 
3.112&E+OO 

3.0864E+OO 
3.0794E+OO 
6.0229E+OO 
6. I 078E+OO 
6.1755E+OO 
8.3433E+00 
8.8068E+OO 
9.1 580E+OO 
1.2030E+OI 
1.537 I E+Ol 
1.8361E+OI 
2.0619E+OI 
2. I 977E+OI 
2.2452E+OI 
2.2452E+Ol 
2.2416E+OI 
2.240IE+OI 
2.5308E+OI 
2.5227E+OI 
2.5 1 66E+01 
2.5137E+01 
2.5037E+01 
2.4998E+01 
2.6203E+01 
2.6042E+OI 
2.5646E+01 
2.4527E+01 
2.3568E+Ol 
2.3249E+OI 
2.3177E-t-OI 

2.3163E+OI 
2.4053E+OI 
2.3731E+01 
2.2730E+Ol 

2.1237E+01 
1.9768E+01 
1.8361E+01 
1.7016E+01 
1.5729E+01 
1.4525E+OI 
1.3315E+OI 
1.2186E+Ol 
1.1140E+OI 
1.0098E+OI 
9.1 498E+00 
8.3038E+00 
7.5479E+00 
6.8721E+00 
6.2674E+00 
5.7258E+00 
5.2 1 73E+OO 
4.7367E+00 
4.3058E+00 
3.9180E+00 
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1.0656E+04 
9.6 I 28E+03 
8.6779E+03 
7.8376E+03 
7.0795E+03 
6.3944E+03 
5.7742E+03 
5.2120E+03 
4.7018E+03 
4.2385E+03 
4.2309E+03 

4.1317E+03 
4.1058E+03 
7.9825E+03 
8.0532E+03 
8. 1 098E+03 
l.089IE+04 
I. I 327E+04 
1. I 657E+04 
l.4325E+04 
1.7121E+04 
1.9 I 32E+04 
2.0099E+04 
2.0039E+04 
1.9 15 I E+04 
1.8880E+04 
1.8566E+04 
1.8479E+04 
2.0753E+04 
2.0382E+04 
2.0 1 55E+04 
2.0057E+04 
1.9749E+04 
1.9640E+04 
2.0464E+04 
2.0039E+04 
1.9143E+04 
1.7 I 26E+04 
1.5682E+04 
1.5236E+04 
1 . .5139E-t-04 

1.5120E+04 
1.5606E+04 
1.5171E+04 
1.3SS8E-I-04 

1.2138E+04 
1.0570E+04 
9.1 834E+03 
7.96 1 7E+03 
6.8843E+03 
5.947 1 E+03 
5.0997E+03 
4.3659E+03 
3.7337E+03 
3.1661E+03 
2.6835E+03 
2.2782E+03 
1.9371 E+03 
1.6499E+03 
1.4076E+03 
1.2029E+03 
1.0253E+03 
8.7081 E+02 
7.4049E+02 
6.3032E+02 

a(coh+inc) 
cm2/g 

9.0919E-OI 
I.0269E+OO 
I. 1 550E+00 
1.2938E+OO 
1.4434E+OO 
1.6038E+00 
1.7749E+OO 
1.9564E+OO 
2.1 479E+00 
2.349IE+00 
2.3526E+OO 

2.3998E+OO 
2.4123E+00 
2.4310E+00 
2. 4473E+00 
2.4599E+OO 
2.4788E+00 
2.5259E+OO 
2.559 1 E+OO 
2.7772E+00 
3.0025E+00 
3.2338E+OO 
3. 4698E+OO 
3.7094E+00 
3.9509E+00 
4.0025E+OO 
4.0576E+OO 
4.072IE+00 
4.0939E+OO 
4.1 476E+00 
4. 1 793E+OO 
4. 1 929E+OO 
4.2343E+00 
4.2488E+OO 
4.2705E+OO 
4.3240E+00 
4.4336E+00 
4.6714E+00 
4.8404E+00 
4.893IE+00 
4.9047E-t-OO 

4.9069E+OO 
4.9276E+OO 
4.9784E+00 
5.1315E+OO 
5.3502E+OO 
5,559 I E+OO 
5.7565E+OO 
5.9408E+OO 
6.1106E+00 
6.2646E+00 
6.4014E+00 
6.5202E+OO 
6.6 1 99E+00 
6.6999E+00 
6.7597E+00 
6.7989E+00 
6.8175E+00 
6.8154E+00 
6.7930E+00 
6.7507E+00 
6.6891 E+OO 
6.6089E+00 
6.5112E+00 
6.3968E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-t-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
0.000E+00 
0.000E+00 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

run 

7.52IE+00 
7.036E+OO 
6.582E+OO 
6. I 57E+OO 
5.760E+00 
5.388E+OO 
5.040E+00 
4.715E+OO 
4.4IOE+00 
4. 1 26E+00 
4.121E+OO 

4.059E+OO 
4.043E+OO 
4.018E+oo 
3.998E+OO 
3.982E+OO 
3.958E+OO 
3.900E+OO 
3.859E+OO 
3.61OE+OO 
3.377E+OO 
3. I 59E+00 
2.955E+OO 
2.765E+OO 
2.586E+00 
2.550E+00 
2.51IE+00 
2.50IE+OO 
2. 486E+OO 
2.450E+00 
2.428E+00 
2.419E+OO 
2.392E+00 
2.382E+00 
2.368E+00 
2.333E+OO 
2.263E+00 
2.117E+00 
2.017E+00 
1.987E+00 
1.980E-t-OO 

1.979E+00 
1.967E+00 
1.938E+00 
1.5l"i~F-I-()() 

1.733E+OO 
1.621E+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.241E+00 
I. 161E+00 
1.086E+00 
1.016E+00 
9.506E-01 
8.892E-Ol 
8.318E-Ol 
7.781E-01 
7.279E-Ol 
6.809E-Ol 
6.370E-01 
5.959E-01 
5.574E-OI 
5.214E-OI 
4.878E-OI 
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TAB !X I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E- 0.001-0.010 keyto"E- 400-1000 keY - Continued. 

= 
E 
keY 

2.717235E+OO 
2.904724E+OO 
2.943724E+OO 
2.988781 E+OO 
3.000796E~ 
3.0 18819E+O()' 
3.063876E+OO 
3.083178E+OO 
3.105150E+OO 
3. 130370E+OO 
3.1 429.54ETOO 

3.16183IE+00 
3.209022E+OO 
3.319406E+OO 
3.34366:2E+OO 

3.39484IE+OO 
3.408488E+00 
3.428960E+OO 
3.480138E+OO 
3.548445E+00 
3.793288E+OO 
4.055024E+00 
4.334821 E+OO 
4.633924E+00 
4.953664E+00 
5.295467E+OO 
5.660855E+OO 
6.05 1 453E+00 
6.469004E+00 
6.9 1 5365E+00 
7.392525E+00 
7.902609E+00 
8.447890E+00 
9.030794E+00 
9.653919E+00 
1.032004E+0 1 
1.1 03212E+0 I 
I. 179334E+0 I 
1.260708E+0 I 
1.347697E+0 I 
1.440688E+OI 
1.540095E+0 1 
1.646362E+0 I 
1.759961E+OI 
1.881398E,O I 
2.01 1215E+OI 
2. 149988E+0 I 
2.27 5550E+0 I 
2.298338E+0 1 
2.3\ 0380E+0 1 
2.319668E+0 1 
2.333600E+0 1 
2.368430E+0 1 
2.456923E+0 1 
2.626450E+0 1 
2.807676E+01 
3.00 1405E+0 1 
3.208502E+0 I 
3.429889E+0 I 
3.666551 E+O 1 
3.919543E+0 I 
4. 1 89992E+0 1 
4.479101 E+O 1 
4.788159E+0 1 
5.1 18542E+OI 

Il 
elatom 

3.56223E+01 
3.27378E+01 
3.1 4079E+0 1 
2. 78447E+O 1 
2.38203E+O 1 
2.76279E+01 

. 3.07009E+O 1 
3.1 122 lE+O 1 
3.1 2624E+01 
3.07066E+OI 
2.89990E+OI 

3. 1 2954E+O 1 
3.37259E+OI 
3.59162E+01 
3.61407E+Ol 

3.60599E+0 1 
3.52798E+OI 
3.64699E+01 
3.78650E+01 
3.89158E+O 1 
4.11 094E+O 1 
4.24388E+01 
4.33289E+OI 
4. 39500E+O 1 
4.43826E+O 1 
4.46862E+0 1 
4.48983E+0 I 
4.513OOE+0 I 
4.526 IOE+O I 
4.53329E+01 
4.53324E+0 I 
4.53055E+0 I 
4.52629E+0 I 
4.52202E+0 I 
4.51573E+01 
4.50732E+0 I 
4.49788E+0 I 
4.48783E+01 
4.47736E+01 
4.46648E+01 
4.45483E+OI 
4.44213E+01 
4.42772E+0 1 
4.4! 089E+0 1 
~.39001E I 01 
4.:;6125E+OI 
4.31259E+0 1 
4. I 9842E+0 1 
4.13616E+01 
4.06879E+0 1 
3.91279E+01 
4.07 I 47E+0 1 
4. 21495E+0 1 
·U2772E+OI 
4.41 227E+01 
4.45784E+0 I 
4.48642E+0 1 
4.50536E+0 1 
4.51785E+0 1 
4.52617E+0 I 
4.53162E+0 I 
4.53506E+0 1 
4.53709E+0: 
4.54151 E+O I 
4.54 136E+0 I 

!2 
elatom 

3.5657E+00 
3.2488E+00 
3. 1893E+00 
3.1231E+00 
3.1056E+00 
1.0824E+01 
1.0604E+OI 
1.0512E+0I 
I.0409E+OI 
1.0293E+OI 
1.0236E+OI 

1.3993E+Ol 
1.369IE+Ol 
1.3008E+Ol 
1.:28S7E+OI 

1.2545E+01 
1.2463E+01 
1. 4209E+01 
1.3890E+01 
1.3477E+01 
1.2138E+01 
1.0918E+OI 
9.8 1 25E+00 
8.8 1 57E+00 
7.9204E+00 
7.1 193E+00 
6.4020E+00 
5.755IE+00 
5. I 523E+00 
4.6094E+00 
4.1209E+00 
3.6875E+00 
3.3029E+00 
2.9540E+00 
2.6207E+00 
2.3256E+00 
2.0656E+00 
1.8364E+00 
1.6333E+00 
1.4515E+00 
1.287JE+OO 
1.1391E+00 
1.0071E+00 
8.911IE-Ol 
7.B923E--01 
6.9962E-Ol 
6.2075E-Ol 
5.6105E-OI 
5.5121 E-OI 
5.4612E-OI 
5.4225E-OI 
3.6109E+00 
3.5161 E+OO 
3.2962E+00 
2.9629E+00 
2.6567E+00 
2.3762E+00 
2.1 1 69E+00 
1.8854E+00 
1.6795E+00 
1.4962E+00 
1.3331E+00 
: .1 878E+00 
1.0551 E+OO 
9.3370E-0' 

5.366 1 E+02 
4.5736E+02 
4.4304E+02 
4.2730E+02 
4. 2320E+02 
1.4662E+03 
1.4152E+03 
1.3942E+03 
1.3707E+03 
1.3446E+03 
1.3318E+03 

1.8098E+03 
1.7447E+03 
1.6024E+03 
I.S7:24E+03 

1.5111E+03 
1.4952E+03 
1.6945E+03 
1.6320E+03 
1.5531E+03 
1.3085E+03 
1.10lOE+03 
9.2565E+02 
7.7795E+02 
6.5382E+02 
5.4976E+02 
4.6246E+02 
3'8890E+02 
3.2569E+02 
2.7257E+02 
2.2795E+02 
1.908 1 E+02 
1.5988E+02 
1.3376E+02 
1.1101E+02 
9.2148E+01 
7.6564E+Ol 
6.3677E+Ol 
5.2979E+OI 
4.4041E+01 
3.6)371::+UI 
3.0246E+01 
2.5013E+01 
2.0705E+OI 
1.7 1 54C-r0 1 

1.4225E+Ol 
I. 1 807E+Ol 
1.0082E+Ol 
9J~07IF+OO 

9.6660E+00 
9.559IE+00 
6.3274E+Ol 
6.0708E+01 
5.4861 E+OI 
4.6131 E+Ol 
3.8694E+0! 
3.2375E+Ol 
2.6979E+Oi 
2.2478E+01 
1.8731 E+OI 
1.5610E+OI 
1.301 OE+O 1 
1.0845E+OI 
9.0110E+00 
7.459.iE+00 

cr(coh+inc) 
cm2/g 

6.2671E+OO 
6. 1232E+OO 
6.0929E+00 
6.0577E+OO 
6.0483E+OO 
6.0342E+OO 
5.9989E+OO 
5.9837E+OO 
5.9665E+OO 
5.9467E+00 
'.9368E+OO 
5.9220E+00 
5.8849E+00 
5.7983E+00 
S.779-1B+OO 

5.7394E+00 
5.7287E+00 
5.7128E+00 
5.6730E+00 
5.6202E+00 
5.4334E+OO 
5.2395E+OO 
5.0399E+00 
4.8360E+00 
4.6291E+OO 
4.4206E+00 
4.2116E+00 
4.0034E+00 
3.7970E+00 
3.5934E+00 
3.3935E+00 
3. 1 980E+00 
3.0078E+00 
2.8233E+00 
2.6451E+00 
2.4737E+00 
2.3093E+00 
2. 1 522E+00 
2.0026E+00 
1.8605E+00 
I.726IE+OO 
1.5993E+00 
1.4799E+00 
1.3679E+OO 
1.26J2C-r00 

1.1654E+OO 
1.0744E+00 
1.0021 E+OO 
9 R9R9F-OI 

9.8354E-OI 
9.7869E-01 
9.7149E-OI 
9.5390E-01 
9.t 162E-01 
8.3929E-OI 
7.7258E-OI 
7.112IE-OI 
6.5485E-OI 
6.0320E-OI 
5.5595E-01 
5.1280E-Oi 
4.7346E-OI 
4.3765E-OI 
4.0509E-OI 
3.7553E-01 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-rOO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
5.387E+01 
5.168E+01 
4.671E+OI 
3.935E+OI 
3.31IE+OI 
2.779E+OI 
2.32IE+OI 
1.938E+OI 
1.618E+OI 
1.351 E+OI 
1.1 28E+OI 
9.422E+00 
7.837E+00 
6.49 1 E+OO 

nm 

4.563E-01 
4.268E-01 
4.212E-01 
4.148E-01 
4.132E-Ol 
4.107E-Ol 
4.047E-01 
4.02IE-Ol 
3.993E-OI 
3.96IE-OI 
3.94'E-Ol 
3.92IE-OI 
3.864E-Ol 
3.735E-Ol 
3.70BE-Ol 
3.652E-OI 
3.638E-OI 
3.616E-OI 
3.563E-OI 
3.494E-OI 
3.269E-OI 
3.058E-01 
2.860E-Ol 
2.676E-Ol 
2.503E-Ol 
2.341E-OI 
2.190E-01 
2.049E-OI 
1.917E-01 
1.793E-OI 
1.677E-01 
1.569E-01 
1.468E-01 
1.373E-OI 
1.284E-01 
1.201E-01 
1.124E-01 
1.051E-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.531E-02 
7.045E-02 
G.590E-02 

6.165E-02 
5.767E-02 
5.449E-02 
5.~95E-02 

5.366E-02 
5.345E-02 
5.313E-02 
5.235E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 I 0 ke V to E - 400-1000 ke V - Continued. 

-E il h ~ cr(coh+inc) ~K A 
keY elatom elatom cm2/g cm2/g cm2/g nm 

5.471721E+01 4.54044E+O 1 8.2632E-OI 6. I 754E+OO 3.4872E-Ol 5.375E+OO 2.266E-02 
5.849270E+OI 4.53903E+Ol 7.3135E-01 5.1129E+OO 3.2442E-01 4.452E+OO 2.120E-02 
6.252870E+O I 4.53732E+OI 6.4735E-OI 4.2335E+OO 3.024IE-OI 3.687E+OO 1.983E-02 
6.684318E+0 1 4.53543E+O 1 5.7299E-OI 3.5054E+OO 2.8249E-OI 3.053E+OO 1.855E-02 
7. I 45536E+OI 4.53345E+OI 5.0717E-Ol 2.9024E+OO 2.6447E-OI 2.529E+00 1.735E-02 
7.6~8578E+Ol 4.53 1 46E+OI 4.4872E-Ol 2.4022E+OO 2.4815E-Ol 2.094E+OO 1.623E-02 
8.16~E-i:-01 4.5295lE+OI 3.9644E-OI 1.9853E+OO 2.3339E-OI 1.732E+OO 1.518E-02 
8.729069E+O)., 4.52749E+O I 3.4922E-OI 1.6360E+OO 2.2002E-OI 1.428E+00 1.420E-02 
9.33 I 374E+O I 4.52549E+O I 3.0765E-OI 1.3482E+OO 2.0789E-OI I. 177E+OO 1.329E-02 
9.975239E+OI 4.52356E+O 1 2.7104E-OI l.llllE+OO 1.9689E-0! 9.702E-Ol 1.243E-02 
1.066353E+02 4.5217lE+O! 2.3849E-0! 9.1 456E-01 1.8689E-0! 7.985E-OI 1.163E-02 
1.139931 E+02 4.5 1 994E+O I 2.0982E-OI 7.5268E-OI 1.7779E-OI 6.57IE-OI 1.088E-02 
1.218587E+02 4.51827E+O 1 1.8461E-01 6.1949E-01 1.6948E-01 5.408E-Ol 1.017E-02 
1.302669E+02 4.5 1 670E+O I 1.6243E-OI 5.0989E-OI 1.6188E-Ol 4.450E-OI 9.518E-03 
1.392553E+02 4.5 I 524E+O I 1.4293E-Ol 4.197IE-OI 1.5490E-OI 3.662E-OI 8.903E-03 
1.48864OE+02 4.5 1 388E+O I 1.2577E-OI 3.4549E-01 1.4848E-OI 3.013E-01 8.329B-03 
1.591356E+02 4.51262E+01 1.1068E-01 2.844IE-OI 1.4255E-0I 2.480E-OI 7.79IE-03 
1.701 I 59E+02 4.51146E+O I 9.7405E-02 2.3414E-OI 1.3705E-OI 2.04IE-OI 7.288E-03 
1.8 I 8539E+02 4.51039E+0 1 8.5725E-02 1.9276E-OI 1.3194E-OI 1.679E-0! 6.818E-03 
1.944018E+02 4.50942E+O 1 7.5450E-02 1.5871E-OI 1.2715E-01 1.382E-OI 6.378E-03 
2.078 1 56E+02 4.50852E+0 I 6.6408E-02 1.3067E-01 1.2267E-OI 1.137E-OI 5.966E-03 
2.22 I 548E+02 4.50771 E+O 1 5.8453E-02 1.0759E-OI 1.1844E-01 9.358E-02 5.58IE-03 
2.374835E+02 4.50696E+O 1 5.1 453E-02 8.8596E-02 !.I 444E-O I 7.70IE-02 5.22IE-03 
2.538699E+02 4.50628E+OI 4.5293E-02 7.2955E-02 1.l065E-0l 6.337E-02 4.884E-03 
2.7 I 3869E+02 4.50566E+O I 3.9872E-02 6.0078E-02 1.0703E-OI 5.215E-02 4.569E-03 
2.901 I 26E+02 4.50510E+O I 3.5IOIE-02 4.9476E-02 1.0356E-Ol 4.29IE-02 4.274E-03 
3.10 1304E+02 4.50460E+O I 3.0902E-02 4.0746E-02 1.0024E-OI 3.53IE-02 3.998E-03 
3.3 I 5294E+02 4.50414E+O I 2.7206E-02 3.3557E-02 9.7044E-02 2.906E-02 3.74OE-03 
3.544049E+02 4.50372E+01 2.3953E-02 2.7638E-02 9.3958E-02 2.39IE-02 3.498E-03 
3.788588E+02 4.50334E+0 1 2.1090E-02 2.2764E-02 9.0972E-02 1.968E-02 3.273E-03 
4.05000 1 E+02 4.50300E+O 1 1.8570E-02 1.8750E-02 8.8078E-02 1.619E-02 3.06IE-03 
4.329451 E+02 4.50270E+O 1 1.635IE-02 1.5444E-02 8.5267E-02 1.333E-02 2.864E-03 

J. pnys. cnem. Ref. Data, Vol. 24, NO.1, 1995 
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Pd Z= 46 

"lomic weight - 1.064200E+02 glmol, nominal density p (glcm
3

) - 1.2000E+Ol 

.. ,(bams/atom) - p,(cm2fg) x 1.76715E+02, E(eV) p,(cm2fg) - h(efatom) x 3.95417E+05 

:"' edges. Edge energies (ke V): 

K 
\{ 

\1 
\ 

V 
IV 

2.43503E+OO 
6.69900E-OO 

'.3.34,?OOE-OO 
5.~E-03 

L 
M 
N 
N 

II 

V 

3.60430E+OO 
5.59100E-OO 
8.64000E-02 
5.0184IE-03 

L 
M 
N 

II 
III 
II 

Relativistic correction estimate frel (H82,3/5CL) - -4.3lllE-Ol, -2.6820E-Ol e/atom 
\uciear Thomson correction fNT - -1.0908E-02 e/atom 

E 
keV 

4.91 R04'iF.-01 

4.993321E-03 
5.013395E-03 
5.043505E-03 
5.118781E-03 
5.337699E-03 
5.419399E-03 
5.441185E-03 
5.473865E-03 
5.555565E -03' 
1.069000E - 02 
1.142761E-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 
I.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 

3.323523E-02 
3.552846E-02 
3.797993E-02 
J.060054E-Ol 

4,340 198E -02 
4.639671 E -02 
4.959809E-02 
5.007800E-02 
5.084450E-02 
5.104890E-02 
5.135550E-02 
5'.21 2200E-02 
5.302035E-02 
5.667876E-02 
6.058959E - 02 
6A77028E - 02 
6.923942E - 02 
7.401695E-02 
7.912411E-02 
8.458368E-02 
8.467200E-02 
8.596800E-02 
8631360E - 02 
8,683200E-02 

fl 
e/awm 

fi, 71 d.QfiF.-I-OO 

6.1 1262E+OO 
5.44009E+OO 
6. 1 0578E+OO 
6.63715E+OO 
6.79644E+OO 
6.49543E+OO 
6.06873E+OO 
6.55 I 64E+OO 
6.98 I 89E+OO 
6.0 I 744E+OO 
6.42 I 58E+OO 
7.09077E+OO 
8.02678E+OO 
9.19859E+OO 
1.05437E+O I 
1.21215E+OI 
1.36564E+O I 
1.49854E+OI 
1.61464E+O I 
1.70936E+Ol 
l.78069E+01 
1.82908E+O 1 
1.85688E+O 1 
1.86751E+Ol 
1.86465E+O I 
1.8.51.58E+0 I 

1.83091E+Ol 
1.80435E+OI 
I. 77246E+O 1 
1.73419E+Ol 

1.68525E+O 1 
1.61 137E+OI 
1.42976E+O I 
1.36230E+O I 
1.09636E+OI 
7.59590E+OO 
1.14201E+OI 
1.47671E+OI 
1.62824E+0 I 
1.83065E+OI 
1.86618E+OI 
1.86221 E+OI 
:.84661 E+OI 
1.82750E+0 I 
1.80705E+0 1 
i . 78268E+0 I 
1.78216E+Ol 
I.77I38E+Ol 
1.76255E+O! 
1.76845E+Ol 

fz 
eiatom 

OJ)OOOE-I-OO 

O.OOOOE+OO 
O.OOOOE+OO 
1.2926E+OO 
1.2527E+OO 
1.1464E+OO 
1.1101E+OO 
1.1007E+OO 
1.952 1 E+OO 
1.8837E+OO 
5.9028E+OO 
6.9580E+OO 
7.9974E+OO 
8.9357E+OO 
9.6879E+OO 
1.0183E+Ol 
1.0377E+OI 
I.0260E+OI 
9.8569E+OO 
9.2189E+OO 
8.41 34E+OO 
7.5120E+OO 
6.5829E+OO 
S.6822E+OO 
4.8484E+OO 
4.1035E+OO 
3.4""8E+OO 
2.9046E+OO 
2.4427E+OO 
2.0602E+OO 
1.7,j6I E+OO 

1.4895E+OO 
1.2807E+OO 
I.II09E+OO 
I.0892E+OO 
I.0562E+OO 
I.0478E+OO 
7.7492E+OO 
7. 1 742E+OO 
6.5676E+OO 
4.6854E+OO 
3.4892E+OO 
2.7454E+OO 
2.2608E+OO 
1.9334E+OO 
1.7064E+OO 
1.5464E+OO 
1.5443E+OO 
i .5151 E+OO 
1.5077E+OO 
1.6484E+OO 

O.OOOOE.j.()() 

O.OOOOE+OO 
O.OOOOE+OO 
1.0 I 34E+05 
9.6767E+04 
8.4925E+04 
8.0997E+04 
7.9991E+04 
1.4102E+05 
l.3407E+05 
2. I 834E+05 
2.4076E+05 
2.5886E+05 
2.7057E+05 
2.7441E+05 
2.6981E+05 
2.5720E+05 
2.3789E+05 
2. 1379E+05 
1.8705E+05 
1.5969E+05 
1.3338E+05 
1.0934E+05 
8.8284E+04 
7.0467E+04 
5.5791E+04 
4.3953E+04 

3.4557E+04 
2.7 I 86E+04 
2. 1 449E+04 
1.700SEI04 

1.3570E+04 
1.0915E+04 
8.8566E+03 
8.6002E+03 
8.214IE+03 
8.ll58E+03 
5.9666E+04 
5.4426E+04 
4.8980E+04 
3.2687E+04 
2.2771E+04 
1.6760E+04 
1.2911E+04 
1.0329E+04 
S.5276E+03 
7.229IE+03 
7.21ISE+03 
6.9687E+03 
6.9071 E+OJ 
7.5064E+03 

3.33030E+OO 
5.31500E-OO 
5.1 I 000 E-02 

<T(coh+inc) 
cm2/g 

1.6607E-06 

1.8159E-06 
1.8592E-06 
1.9257E-06 
2.IOOOE-06 
2.6787E-06 
2.9243E-06 
2.9926E-06 
3.0976E-06 
3.3725E-06 
I.0846E-04 
1.4982E-04 
2.0579E-04 
2.8113E-04 
3.8193E-04 
5.1605E-04 
6.9350E-04 
9.2695E-04 
1.2324E-03 
1.6297E-03 
2.1 437E-03 
2.8051E-03 
3.6515E-03 
4.7285E-03 
6.0918E-03 
7.8080E-03 
9.9568E-OJ 

1.2633E-02 
1.5948E-02 
2.0033E-02 
2.S040E·····02 

3.1145E-02 
3.8549E-02 
4.7482E-02 
4.8912E-02 
5.1247E-02 
S.1879E-02 
5.2837E-02 
5.5272E-02 
5.8204E-02 
7.IOO7E-02 
8.62ISE-02 
1.0419E-01 
1.2532E-OI 
1.5004E-OI 
l.7880E-OI 
2.121IE-OI 
2.1267E-01 
2.2096E-Ol 
2.23 19E-'O I 
2.2656E-OI 

L 
M 
N 

III 
IV 
III 

O.OOOB.j.()() 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UWb+UU 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001:+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o J)OOF+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

3. I 7330E+OO 
3.40000E-OI 
5.lI000E-02 

nm 

2.521B-I-02 

2.483E+02 
2.473E+02 
2.458E+02 
2.422E+02 
2.323E+02 
2.288E+02 
2.279E+02 
2.265E+02 
2.232E+02 
1.160E+02 
1.085E+02 
l.OI5E+02 
9.494E+Ol 
8.881E+Ol 
8.308E+Ol 
7.772E+Ol 
7.270E+OI 
6.80IE+Ol 
6.362E+OI 
5.95IE+OI 
5.567E+Ol 
5.208E+Ol 
4.872E+Ol 
4.557E+Ol 
4.263E+OI 
3.9Sl:!b+OI 
3.73lE+OI 
3.490E+OI 
3.264E+OI 
J.0541:.,.01 

2.857E+OI 
2.672E+OI 
2.500E+OI 
? 47fiF+OI 

2.438E+OI 
2.429E+OI 
2.414E+OI 
2.379E+OI 
2.338E+OI 
2.187E+OI 
2.046E+OI 
1.914E+OI 
1.791 E+OI 
1.67SE+OI 
1.567E+OI 
1.466E+OI 
1.464E+Ol 
1.442E+OI 
1.436E+Ol 
1.428E+OI 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections, Z - 1-92. from E - O.(XH-O.OIO k.eV to E - 400-1000 keY - Continued. 

E 
keY 

8.8 1 2800E-02 
9.041995E-02 
9.665893E-02 
1.033284E -0 1 
LI04581E-DI 
!.l80797E-01 
1.262272E-01 
1.349-1681\-01 
1,442475E::.m 
1.~4?OO'E-m 

1.648404E-OI 
1.762144E-OI 
1.883732E -01 
2.013709E-OI 
2.15265St: 01 

2.301188E-OI 
2.459970E-OI 
2.629708E-OI 
2.811158E-OI 
3.1JU:'l12KIi-0I 
3.212482E-OI 
3.280060E-OI 
3.332oooE-01 
3.343653E-01 
3J63735E-OI 
3.383OOOE-01 
3.396600E-OI 
3.417oooE-01 
3.434143E-OI 
3.468000E-GI 
3.671099E-OI 
3.924405E-OI 
4.195189E-01 
4.484657E -01 
4.794098E-OI 
5.124891E-01 
5.208100E-01 
5.288425E-01 
5.309685E-OI 
5.341575E-OI 
5.421300E-01 
5.478508E-01 
5.479180E-OI 
5.563045E-OI 
5.585409E-OI 
5.61 8955E-01 
5.702820E-Ol 
s ~so'i)!1F.-(H 

6.260625E-Ol 
6.565020E-1.11 
6.665505E-01 
6.692609E-01 
6.73249Sr: Ol 

6.332980E·· 0 I 
7.154399E-01 
7.648052E-01 
8. J 75168E -·0 I 
l5.!J1j(:lI}{Il:.-Ol 

9.342948E-OI 
9.987612E··01 
1.06167£E+00 
1.}4JJ45E+OO 

[ .22oo98E+00 
1.304285E+00 
!J9428 I E+oo 

f, 
e'atom 

1.77103E+OI 
1.76846E+01 
1.7510SE+OI 
1.74529E+Ol 
1.73420E+O~ 

1.72375E+01 
1.7 1 364E+O 1 
1.70353E+Ol 
1.69303E+OI 
1 nRl:'i~P. .. OI 

I.66SSSE+01 
1.65424E+OI 
1.63683E+01 
1.61 564E+01 
1 .sonoc+<) I 
1.55574E+Ol 
1.51204E+01 
1.45368E+OI 
1.37202E+01 
l.1497 :>Ii+{} 1 
1.03 I06E+O 1 
9.03284E+OO 
7.08114E+00 
5.69216E+OO 
6.389 1 6E+OO 
6.32003E+OO 
5.52007E+OO 
6.37537E+00 
6.72 1 39E+00 
6.?9095E+OO 
6.?0251E+OO 
7.1895IE+00 
8.67316E+00 
l.i0867E+OI 
1.391 23E+D) 
1.62885E+O 1 
1.64916E+01 
1.58269E+01 
1.44342E+Ol 
['62489E+01 
1.81 69OE+O 1 
1.89247E+OI 
1.89321E,01 
[.94716E+OI 
1.90688E+O I 
2.01262E+01 
2.16034E+OI 
1.14?14F ... Dl 

2.68121 E+O 1 
2.84827E+0\ 
2.86202E+01 
2.82322E+Ol 
2:8')')22L.-,-O} 

2.99729E+01 
3.18543E+Ol 
3.388IOE+01 
3.54626E .... OI 
j.fJ"/j'j 1l:.+Vl 

3.7797JE+Ol 

3.87285E+Ol 
3.94014E+OI 
3.98884£+01 
4.Ol408E+0 1 
4.04949E+GI 
4.%67SE+Ol 

f2 
eiatom 

1.6281E+00 
1.5993E+00 
1.5516E+OO 
1.5380E+00 
1.5483E+00 
1.5724E+00 
1.60696+00 
1.6492E+00 
t.6973E+00 
I 74Q4P..j..(Yl 

1.8042E+00 
1.8604E+00 
t.9166E+00 
['9719E+00 
2.0148[;.,.00 

2.0736E+00 
2.tl73E+00 
2.1553E+00 
2.1866E+OO 
2.210~E+OU 

2.2275E+00 
2.2311E+oo 
2.2334E+00 
2.2338E+00 
4.6967E+00 
4.1964E+00 
4.8687E+00 
6.725IE+OO 
6.8812E+00 
1.2030E+oo 
9.5564E+00 
1.3170E+OI 
1.6686E+OI 
1.9540E+OI 
2.1425E+01 
2.2290E+01 
2.2359E+OI 
2.2378E+01 
2.2376E+Ol 
2.5425E+OI 
2.5386E+01 
2.5337E+OI 
2.5336E ... 01 
2.52366+0\ 
2.5204E+01 
2.6465E+OI 
2.6325E+01 
2.60LOF+OI 

2.4928E+Ol 
2.3978E+01 
2.3654EtO! 
2.3566E+01 
2.44(..I1:-t-OJ 

2.4134E+01 
2.3094E+OI 
2.1563E+01 
2.0056[+01 
U\blll.~+Vl 

1.7250E+O! 
1.5952E+OI 
1,4612E+OI 
1.3372[;·01 
1.2224E+OI 
I. j [73E+01 
1.0160E+OI 
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7.3076E;{)3 
6.9939E+03 
6.3475E+03 
5.8856E;{)3 
5.5425E+03 
S.2654E+<l3 
S.0336E;{)3 
4.83278+03 
4.6526E+03 
J. 4.~fi.'p,dl,:{ 

4.3280E+<l3 
4.1746E+03 
4.02J2E+03 
3.8720E+03 
j.7lnD...oj 

35631E+03 
3.4034E+03 
3.24D8E+03 
3.0751E+03 
2.9090E;{)3 
2.74 1 8E+03 
2.6897E+03 
2.6504E+03 
2.6417E+03 
5.5211E+03 
5.6062E+03 
5.6630E+03 
7.n23E+03 
7.9232E+03 
8.2128E;{)3 
1.0293E+04 
l.3270E+04 
1.5727E+04 
1.7229E+04 
1.1671E+04 
1.7 1 98E+04 
1.6974E+04 
1.6732E;{)4 
1.66646+04 
1.8821E+04 
1.85 1 6E+04 
1.8287£+04 
1.8284E+04 
1.7938E+04 
L7843E+04 
1.8624E+04 
1.8253E.04 
1 756 1 F.+04 

1.5745E+04 
1.4442E+04 
1.4032E.04 
1.3923E+04 
(,4]67'C 10-4 

1.3966E+04 
1.2764E+04 
1.1 I 48E+04 
9.7002E+l)J 
~,4Ulc."!-UJ 

7.31J01E+OJ 
6.3 I55E+O) 
5.4118E+03 
4,6327F.+O} 
1.9617E+OJ 
3.3873E+03 
).S8ISE+O'; 

<r(cob+inc) 
cm2/g 

2.3508E-01 
2.5048E-01 
2.9445E-01 
3.4460E-01 
4.0150E-01 
4.6S74E-OI 
S.37S9E-01 
6.1 853E-O1 
7.0820E-01 
Rll74(lF.-nI 

9.166IE-OI 
1.0362E+00 
1.!66SE+OO 
1.3078E+00 
1.4GOZl:+OO 

1.6237E+00 
1.7983E+OO 
1.9836E+OO 
2. 1 794E+00 
2.38.5Iti+OO 
2.6000E+00 
2.6689E+OO 
2.72 1 3E+OO 
2.7330E+OO 
2.7532E+OO 
2.1725E+OO 
2.7860E+00 
2.3064E+00 
2.8234E+OO 
2.8569E+OO 
3.0542E+00 
3.2913E+00 
3.5335E+OO 
3.7794E+00 
4.0214E+00 
4.2760E+OO 
4.33646 ... 00 
4.3928E+OO 
4.4077E+00 
4.4299E+00 
4.4847E+00 
4.5235E+00 
4.5240E+00 
4.58ooEtOO 
4.5948E+00 
4.6168E+00 
4.671IE+00 
4.7682E+OO 
5.0082E+00 
5.175IE+00 
5.2277E+DO 
5.2417E+OO 
5.2622E)-OO 

5.3128E+00 
5.4670E+00 
5.6823E+00 
5.885S.E+OO 
b.U ItOE+\A! 

6.2513E+00 
~.410JE+OG 

6.55 I 7E;{)O 
(,.6746E+OO 
6.7778E+OO 
6.86()8E+OO 
b,92J.9E+OO 

O.OOOE+OO 
0.0001':+00 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
(1 (X)(lp.+OO 

O.OOOE+oo 
O.oooE+oo 
O.OOOE+oo 
O.oooE ... OO 
n,()()(Jc"'{)o 
O.OOOE+oo 
O.oooE+oo 
O.OOOE+OO 
0.0006+00 
O.OOUE+UU 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
G.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
G.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+QO 
O.oooE+OO 
O.OOOE+OO 
O.(){)(JE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
o,oom;rOO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
'::to[:OE+OO 

O'oooE+OO 
O.rJOOE+OQ 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
OllOOE+OO 

am 

1.407E+OI 
I.371E;{)1 
1.283E;{)1 
l.2ooE;{)1 
1.1 22E+OI 
1.050E+OI 
9.822E+OO 
9.1 88E+OO 
85956+00 
R.lWlf'Mi<'I 

7.521E+OO 
1.036E+00 
6.582£+00 
6. 1 57E+OO 
5.7601:+00 

5.38SE+00 
5.040E+00 
4.7156+00 
4.410E+00 
4.l:lbb+OO 

3.859E+OO 
3.180E+OO 
3.72IE+OO 
3.708E+OO 
3.686E+00 
3.665E+OO 
3.650EtOO 
3.628E+00 
3.6 I OE+OO 
3.575E+OO 
3.311E+OO 
3. 159E+00 
2.955E+00 
2. 765E+OO 
2.586E+OO 
2.419E+OO 
2.380E+00 
2.344E+00 
2.335E+OO 
2.32IE+00 
2.287E+00 
2.263E+OO 
2.263£+00 
2.229E+00 
2.220E+00 
2.201£+00 
2. I 74E+00 
2.117E+OO 
1.980E+OO 
1.889E+00 
1.860E+OO 
1.853E·,00 
t .S·11F.+OO 

1'.814E+00 
1.733E+00 
1.62 IE ,.J)() 

1.5!6E+00 
]A)9ErOO 

I.321E+00 
1.24IE+00 
1.161E+00 
1.086E+00 
1.0 16E+OO 
9506E-01 
&.892E-OI 
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T .. BLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 1 0 ke V to E - 400--1000 ke V - Continued. 

~===========================================.===================== 
u(coh+inc) E 

keY 

1.490486E+00 
1.593329E+OO 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.08073~E+00, 

2.224304E+oo 
2.377781 E+OO 
2.541 848E+OO 
2.7 I 7235E+OO 
2.904724E+OO 
3.10515013~ 

3.109834E+OO 
3. I 57434E+00 
3.170127E+OO 
1 1 Rc) I l'i7F: .... OO 

3.236766E+00 
3.263694E+00 
3.3 I 3649E+OO 
3.3 I 9406E+00 
3.326970E+00 
3.346952E+00 
3.396906E+00 
3.532214E+00 
3.548445E+OO 
3.586279E+00 
3.6OO696E+OO 
3.622322E+OO 
3.676386E+OO 
3.793288E+OO 
4.055024E+OO 
4.334821 E .... OO 
4.633924E+OO 
4.953664E+OO 
5.295467E+OO 
5.660855E+OO 
6.051 453E+OO 
6. 469004E+OO 
6.9 1 5365E+OO 
7.392525E+OO 
7.902609E+OO 
8.447890E+OO 

9.030794E+OO 
9.653919E+OO 
1.032004E+0 1 
I.I03212E+Ol 

1.179334E+0 1 
1.260708E+0 1 
1.347697E+01 
1.440688E+0 1 
1.540095E+0 1 
1.646362E+0 1 
1.759961 E+O 1 
1.881398E+Ol 
2.011215E+OI 
2.1 49988E+0 1 
2.298338E+0 1 
2.386329E+0 1 
2 .422855E+0 1 
2.432595E+OI 
2 . ..!47205E+OI 
2.456923E+OI 
2.483731 E+O 1 
2.626450E+0 1 
2.807676E+0 1 

II 
elatom 

4.07247E+O 1 
4.06964E+0 I 
4.06170E+O I 
4.04717E+Ol 
4.02765E+O I 
4.00306E+Ol 
3.97193E+0 1 
3.92989E+OI 
3.87190E+O 1 
3.78775E+OI 
3.64793E+OI 
3.2912313"1""01 

3.27326E+Ol 
2.93641E+Ol 
2.56358E+Ol 
2.90306E+OI 
3. 1 7693E+Ol 
3.22340E+01 
3. 1 7769E+01 
3.14036E+0 I 
3.01 956E+OI 
3.23154E+OI 
3.45954E+O 1 
3.6963IE+01 
3.707 1 8E+OI 
3.69573E+OI 
3.62000E+01 
3.74090E+01 
3.88586E+01 
4.05 1 22E+0 1 
4.25804E .... Ol 
4.37716E+01 
4.45459E+0 1 
4.50808E+0 1 
4.54549E+0 1 
4.57234E+0 1 
4.59179E+0 1 
4.61414E+OI 
4.62653E+0 I 
4.63334E+OI 
4.63307E+0 1 
4.63063E+OI 
4.62851 E+O 1 
4.62264E+0 1 
4.61473E+OI 
4.6056&E+O I 

4.59590E+OI 
4.58564E+0 1 
4.57502E+01 
4.56397E+0 1 
4.55209E+0 1 
4.53904E+0 1 
4.52410E+01 
4.50641 E+O I 
4.48392E+0 1 
4.45155E+01 
4.39078E+0 1 
4.30041E+OI 
4.17152E+OI 
4.0.1649E+0 1 
4.17399E+0 1 
4.23366E+OI 
4.3 1 644E+0 1 
4.46043E+Ol 
4.52922E+0 j 

h 
elatom 

9.2068E+00 
8.3565E+00 
7.5968E+00 
6.9175E+00 
6.3097E+OO 
5.765IE+00 
5.255IE+OO 
4.772IE+OO 
4.3369E+OO 
3.945 1 E+OO 
3.5896E+00 
3.2270E"1""OO 

3.2184E+00 
3. 1 330E+00 
3.II09E+00 
1.0218E+Ol 
1.0 1 88E+Ol 
1.0 1 72E+OI 
1.0145E+OI 
1.0142E+01 
1.01 38E+01 
1.3662E+01 
1.3509E+01 
I. 2986E+01 
I. 2905E+01 
1.271OE+OI 
1.2634E+OI 
1. 4377E+01 
I.4066E+01 
1.3384E+OI 
1.1932E+OI 
1.0633E+OI 
9.5222E+OO 
8.5451E+OO 
7.6856E+OO 
6.9230E+OO 
6.2398E+OO 
5.6 I 54E+OO 
5.0297E+00 
4.50 1 5E+OO 
4.0278E+OO 
3.6074E+OO 

3.2259E+OO 
2.8623E+00 
2.541IE+00 
2.2566E+OO 

2.oo56E+OO 
1.7844E+00 
1.5881E+OO 
1.41 14E+OO 
1.2523E+OO 
1.1080E+OO 
9.8014E-OI 
8.6786E-OI 
7.6913E-OI 
6.8225E-01 
6.0572E-01 
5.6667E-01 
5.5164E-01 
5.4775E-01 
3.5968E+OO 
3.5720E+00 
3.5051E+00 
3.1939£+00 
2.8664E+00 

2.4425E+03 
2.0738E+03 
1.7636E+03 
1.5023E+03 
1.2818E+03 
1.0956E+03 
9.3421E+02 
7.9358E+02 
6.7467E+02 
5.741OE+02 
4.8865E+02 
4.10?3E+02 

4.0922E+02 
3.9236E+02 
3.8803E+02 
1.2669E+03 
1.2446E+03 
1.2324E+03 
1.2105E+03 
1.2081E+03 
1.2049E+03 
1.6141E+03 
1.5725E+03 
1.4538E+03 
1.4381E+03 
1.4014E+03 
1.3875E+03 
1.5694E+03 
1.5129E+03 
1.3952E+03 
I. 1635E+03 
9.6995E+02 
8. I 254E+02 
6.82IOE+02 
5.7389E+02 
4.8358E+02 
4.0773E+02 
3.4324E+02 
2.8760E+02 
2.4078E+02 
2.0 I 54E+02 
1.688'E+02 
1.41 25E+02 
1.1724E+02 
9.7364E+OI 
&.O&&OE+Ol 

6.7247E+OI 
5.5966E+OI 
4.6594E+OI 
3.8737E+OI 
3.2152E+OI 
2.6611£+01 
2.202IE+OI 
1.8240E+Ol 
1.5122E+OI 
1.2548E+OI 
1.0421E+01 
9.3898E+00 
9.0030E+00 
8.9036E+00 
5.8117£+01 
5.7488£+01 
5.5802E+Ol 
4.8085E+Ol 
4.0368E+01 

cm2/g 

6.9639E+OO 
6.9835E+OO 
6.9820E+OO 
6.9594E+00 
6.9 1 63E+OO 
6.8533E+OO 
6.7712E+OO 
6.67IOE+00 
6.5537E+OO 
6.4205E+OO 
6.2727E+OO 
6.1116E+OO 

6.1078E+OO 
6.0694E+OO 
6.0592E+00 
6.0438E+OO 
6.oo54E+OO 
5.9837E+00 
5.9434E+00 
5.9388E+00 
5.9327E+OO 
5.9 I 67E+OO 
5.8766E+OO 
5.7686E+OO 
5.7557E+OO 
5.7257E+OO 
5.7143E+OO 
5.6973E+OO 
5.6548E+OO 
5.5637E+OO 
5.3644E+OO 
5. 1 592E+OO 
4.9496E+OO 
4.7370E+OO 
4.5228E+00 
4.308 I E+OO 
4.094IE+00 
3.882IE+OO 
3.6730E+OO 
3.4677E+00 
3.267 I E+OO 
3.0718E+OO 

2.8825E+OO 
2.6997E+OO 
2.5239E+00 
2.3553E+OO 

2. 1 943E+00 
2.0410E+00 
1.8954E+00 
1.7577E+00 
1.6279E+00 
1.5057E+00 
1.3911E+00 
1.2839E+00 
I. 1 840E+00 
1.0909E+00 
1.0046E+OO 
9.5878E-Ol 
9.4083E-Ol 
9.3614E-Ol 
9.2919E-01 
9.246IE-Ol 
9.12[9E-Ol 
8.5073E-Ol 
7.8263E-Ol 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

·O.OOOE+OO 
O.OOOE+OO 
4.936E+01 
4.883E+OI 
4. 740E+0I 
4.088E+Ol 
3.444E+Ol 

A 
nm 

8.318E-01 
7.78lE-01 
7.279E-OJ 
6.809E-OI 
6.370E-OI 
5.959E-OI 
5.574E-OI 
5.214E-OI 
4.878E-OI 
4.563E-OI 
4.268E-Ol 
3.993E-Ol 

3.987E-Ol 
3.927E-OI 
3.9IlE-OI 
3.888E-OI 
3.830E-Ol 
3.799E-Ol 
3.742E-OI 
3.735E-01 
3.727E-Ol 
3.704E-0) 
3.650E-Ol 
3.5IOE-Ol 
3.494E-OI 
3.457E-0) 
3.443E-Ol 
3.423E-Ol 
3.372E-OI 
3.269E-OI 
3.058E-OI 
2.860E-OI 
2.676E-OI 
2.503E-OI 
2.34IE-OI 
2.190E-OI 
2.049E-OI 
1.917E-OI 
1.793E-OI 
1.677E-OI 
1.569E-0) 
I.468E-Ol 
1.373E-01 
1.284E-Ol 
1.201E-01 
1.12-1E-OI 

1.051E-01 
9.834E-02 
9.2ooE-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.196E-02 
5.117E-02 
5.097E-02 
5.066E-02 
5.046E-02 
4.992E-02 
4.721E-02 
4.416E-02 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92, from E - 0.00 1-0.0 I 0 ke V to E - 400-1000 ke V - Continued. 

E I, h I.L u(coh+inc) ILK A 
keY e/atom e/atom cm2/g cm2/g cm2/g nm 

3.00 I 405E+O I 4.56821 E+O I 2.5645E+00 3.3786E+OI 7.1999E-Ol 2. 892E+OI 4. 13 LE-02 
3.208502E+OI 4.59330E+OI 2.2894E+00 2.8215E+OI 6.6249E-Ol 2.422E+OI 3.864E-02 
3.429889E+OI 4.60979E+O I 2.0390E+00 2.3507E+OI 6.098IE-Ol 2.022E+OI 3.615E-02 
3.666551 E+O 1 4.62076E+O I 1.8163E+00 1.9587E+Ol 5.6163E-Ol 1.689E+Ol 3.381E-02 
3.9 I 9543E+0 I 4.62804E+O 1 1.6181E+00 1.6324E+Ol 5.1765E-01 1.41OE+OI 3.163E-02 
4.1 89992E+0 I 4.63277E+01 1.44 I 6E+00 1.3605E+01 4.7756E-01 1.177E+OI 2.959E-02 

4"47?101~+01 4.63569E+O I 1.2846E+00 1. 1 34OE+Ol 4.4108E-Ol 9.830E+00 2.768E-02 

4.788159~ 4.63737E+OI 1. I 447E+00 9.4536E+OO 4.0792E-OI 8.208E+OO 2.589E-02 
5.1 18542E+0 4.641 39E+OI 1.015 1 E+OO 7.8418E+OO 3.7783E-01 6.8 I 4E+00 2.422E-02 
5.471721E+01 4.64097E+O 1 8.9866E-OI 6.4942E+OO 3.5054E-01 5.645E+OO 2.266E-02 
5.849270E+O I 4.63988E+0 I 7.9565E-01 5.3787E+OO 3.2581E-Ol 4. 677E+OO 2.120E-02 
6.252870E+Ol 4.63839E+O I 7.045IE-01 4.455 I E+oo 3.0343E-Ol 3.875E+00 1.983E-02 
6.684318E-t-0 1 4.63663E-t-01 6.238513 01 3.6905E-t-OO 2.831713 01 3.2IOE-t-OO 1.85513-02 

7.145536E+OI 4.63473E+01 5.5241E-01 3.0569E+OO 2.6485E-01 2.660E+00 1.735E-02 
7 .638578E+0 1 4.63277E+0 1 4.8916E-OI 2.5322E+00 2.4828E-OI 2.204E+OO 1.623E-02 
8. I 6564OE+O 1 4.63082E+O 1 4.3235E-Ol 2.0936E+OO 2.3328E-OI 1.823E+00 1.518E-02 
8.729069E+OI 4.62880E+0 I 3.8101E-01 1.7259E+00 2.1970E-01 1.504E+OO 1.420E-02 
9.33 I 374E+01 4.62677E+0 1 3.3579E-01 1.4229E+00 2.074OE-01 1.24OE+00 1.329E-02 
9.975239E+OI 4.62479E+01 2.9595E-01 1.1731E+00 1.9624E-01 1.023E+OO 1.243E-02 
1.066353E+02 4.62288E+0 I 2.6080E-01 9.6708E-01 1.861OE-01 8.431E-01 1.163E-02 
1.139931E+02 4.62106E+OI 2.2958E-0I 7.9636E-Ol 1.7687E-OI 6.942E-01 1.088E-02 
1.2 I 8587E+02 4.6 1933E+0 1 2.0211E-01 6.5582E-Ol 1.6846E-01 5.717E-01 1.017E-02 
1.302669E+02 4.61770E+0 1 1.7794E-01 5.401IE-OI 1.6077E-OI 4.707E-01 9.518E-03 
1.392553E+02 4.61617E+01 1.5666E-01 4.4484E-Ol 1.5371E-OI 3.876E-OI 8.903E-03 
1.48864OE+02 4.6 1 475E+OI 1.3794E-OI 3.664OE-01 1.4723E-OI 3.192E-OI 8.329E-03 
1.59 I 356E+02 4.6 I 343E+O I 1.2146E-OI 3.0180E-01 1.4124E-OI 2.628E-01 7.79IE-03 
1.701 1 59E+02 4.61221 E+O I 1.0695E-01 2.4860E-01 1.3570E-01 2.164E-01 7.288E-03 
1.8 I 8539E+02 4.611 09E+O I 9.4185E-02 2.0479E-01 1.3055E-OI 1.782E-OI 6.818E-03 
1.944018E+02 4.61 005E+0 I 8.2944E-02 1.6871E-OI 1.2574E-Ol 1.467E-01 6.378E-03 
2.078156E ,02 4.609IIE,OI 7.3048E-02 l.3899E-OI J.212~E-OI 1.208E-Ol S.966E-03 

2.22 I 548E+02 4.60824E+0 1 6.4336E-02 1.145IE-01 1.1700E-01 9.949E-02 5.58IE-03 
2.374835E+02 4.60745E+Ol 5.6665E-02 9.4349E-02 1.1300£-01 8.193£-02 S.221E-03 
2.538699E+02 4.60673E+0 I 4.991IE-02 7.7739E-02 1.092IE-01 6.746E-02 4.884E-03 
2.7 1 3869E+02 4.60607E+OI 4.3964E-02 6.4056E-02 1.0560E-01 5.555E-02 4.569E-03 

2.901 1 26E+02 4.60548E+0 I 3.8726E-02 5.2783E-02 1.0216E-01 4.574E-02 4.274E-03 

3.101304E+02 4.60494E+0 1 3.4114E-02 4.3496E-02 9.8861E-02 3.766E-02 3.998E-03 
3.3 1 5294E+02 4.60445E+0 1 3.0053E~02 3.5844E-02 9.5692E-02 3.101E-02 3.740E-03 

3.544049E+02 4.60400E+0 I 2.6475E-02 2.9539E-02 9.2639E-02 2.554E-02 3.498E-03 
3.788588E+02 4.60360E+O I 2.3325E-02 2.4344E-02 8.969IE-02 2.103E-02 3.273E-03 

4.050001 E+02 4.60323E+01 2.0550E-02 2.0064E-02 8.6839E-02 1.732E-02 3.061E-03 

4.329451 E+02 4.60291 E+O 1 1.8106E-02 1.6536E-02 8.4074E-02 1.426E-02 2.864E-03 
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Ag Z= 47 

l.!omic weight - 1.078682E+02 glmol. nominal density p (glcmJ) - 1.0480E+OI 

Mbamslatom) ... J.L(cm2/g) X 1.791 19E+02, E(eV) f.L(cm2/g) - !lee/atom) X 3.90109E+05 

. I edgl"';' F~ge energies (ke V): 

2.5S140E+OO L I 3.80580E+00 L II 
\\ I" 7.17S00E-00 M II 6.02400E-OO M III 
\\ V ", ,3.66700E-00 N I 9.52000E-02 N II 
" IV '. '~OOOOE-03 N V 3.30000E-03 
Relativistic correction estimate !re! (H82,3/5CL) - -4.5490£-01, -2.8260E-01 e/atom 
"uclear Thomson correction fNT - -1.I234E-02 elatom 

E 
keY 

1.069000E-02 
1.1 42761E-02 
1.2216 1 2E-02 
t.305903E-02 
1.3960 lOE-02 
1.492335E -02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3.I09oo2E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340 198E - 02 
4.639671E-02 
4, 959809E - 02 
5.302035E-02 
5.478200E-02 
'.5620:50E-02 

5.58441 OE -02 
5.617950E-02 
5,667876E-02 
5.70 I 800E-02 
6.058959E-02 
6.1 34800E-02 
6.228700E-02 
6,253740E-02 
6,291300E-02 
6,385200E-02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.91241 JE-02 
8,458368E-02 
9,041995E-02 
9.329600C 02 

9.472400E-02 
9.510480E-02 
:.I.567600E - 02 
9.665893E-02 
9,710400E-02 
1.033284E-01 
1.104581E-OI 

fl 
e/atom 

2.84090E+OO 
3.04646E+OO 
3.28198E+00 
3.54889E+OO 
3,84865E+OO 
4. 17867E+OO 
4.53536E+00 
4.91531E+00 
5.31506E+OO 
5.73104E+OO 
6. 15960E+00 
6.5970SE+00 
7.03979E+00 
7.48426E+00 
7.92702E+00 
8.36475E+00 
8.7941IE+00 
9.21 J 72E+oo 
9.6138IE+00 
9.99579E+00 
1.03512E+01 
1.06696E+0 I 
1.09302E+O 1 
1.10819E+Ol 
1.09250E+O I 
1.03446E+0 1 
9. I 5723E+OO 

7.57811 E+oo 
9.41576E+00 
1.06211E+01 
1.1 0650E+0 I 
1.26538E+01 
1.2661 I E+O 1 
1.22300E+0 I 
1.14631 E+OI 
1.24638E+OI 
1.34374E+01 
1.38959E+0 1 
1.49135E+0 1 
1.53648E+Ol 
1.56512E+0 1 
1.58628E+0 I 
1.601 28E+Ol 
1.60J90C-t-0 I 

1.59917E+Ol 
1.59036E+0 1 
1.60128E+Ol 
1.61030E+O; 
1.61295E+0 1 
1.63562E+0 1 
1.65356E+01 

h 
e/atom 

4.5969E+00 
4.9050E+00 
5.2143E+00 
5.5216E+00 
5.8214E+00 
6. I 064E+00 
6.3737E+00 
6.6206E+00 
6.845IE+OO 
7.0457E+00 
7.2214E+00 
7.3718E+00 
7.4968E+00 
7.5970E+00 
7.6732E+00 
7.7266E+00 
7.7586E+00 
7.7709E+00 
7.7652E+00 
7.7435E+00 
7.7077E+00 
7.6596E+00 
7.601IE+00 
7.5340E+00 
7.4599E+00 
7.4215E+00 
7.40.33E+OO 

7.3984E+00 
1.0577E+01 
1.0414£+01 
1.0308E+01 
9.3944E+00 
9.2390E+00 
9.0530E+00 
9.oo13E+00 
1.0557E+OI 
1.0250E+01 
9.9783E+00 
8.9470E+00 
8.221IE+00 
7.6870E+00 
7.264IE+00 
6.9106E+00 
6.7617C+OQ 

6.6926E+00 
6.6746E+00 
6.8386E+00 
6.7975E+00 
6.7793E+00 
6.5480E+00 
6.3253E+00 

1.6775E+05 
1.6744E+05 
1.665 I E+05 
1.6495E+05 
\,6268E+05 
1.5963E+05 
1.5586E+05 
1.5145E+05 
1.4647E+05 
1.4104E+05 
1.3522E+05 
1.2913E+05 
1.2284E+05 
I.Z645E+05 
l.1oo3E+05 
1.0364E+05 
9.7352E+04 
9.1213E+04 
8.5263E+04 
7.9537E+04 
7.4059E+04 
6.8847E+04 
6.391IE+04 
5.9258E+04 
5.4888E+04 
5.2849E+04 
::l.19Z:>E+04 

5. I 683E+04 
7.3446E+04 
7. 1 677E+04 
7.0527E+04 
6.0486E+04 
5.8750E+04 
5.67ooE+04 
5.6150E+04 
6.5461 E+04 
6.2625E+04 
6.oo99E+04 
5.0409E+04 
4.3330E+04 
3.7899E+04 
3.3503£+04 
2.9815E+04 
2.827JC+04 

2.7562E+04 
2.7378E+04 
2.7884E+04 
2,7434E+04 
2.7235E+04 
2.4722E+0'! 
2.2339E+04 

3.52370E+OO 
5.71400£-00 
6.26000E-02 

cr(coh+inc) 
cm21g 

9.4438E-05 
1.3097E-04 
1.8063E-04 
2.477IE-04 
3.3783E-04 
4.5820E-04 
6. 1 805E-04 
8.2913E-04 
1.l063E-03 
1.4682E-03 
1.9381E-03 
2.5447E-03 
3.3237E-03 
4.3185E-03 
5.5817E-03 
7.1772E-03 
9.1814E-03 
1.I685E-02 
1.4797E-02 
1.8643E-02 
2.337IE-02 
2.9153E-02 
3.6186E-02 
4.4697E-02 
5.4940E-02 
6.0676E-02 
6.3)1/1:.-U2 

6.4287E-02 
6.5451E-02 
6.7205E-02 
6.841IE-02 
8.1814E-02 
8.4825E-02 
8.8633E-02 
8.9664E-02 
9.1221 E-02 
9.5175E-02 
9.9t26E-02 
1.1953E-Ol 
J .4347E-Ol 
1.7139E-Ol 
2.0380E-01 
2.4123E-OI 
2.GOG8E-Ol 

2.7058E-Ol 
2.7325E-01 
2.7726E-OI 
2.8424E-OI 
2.8742E-01 
J.3340E-01 
3.8930E-01 

L 
M 
N 

III 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
U.UUU1:!+UU 

O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.oooE+OO 
O.OOOE+OO 

3.35110E+OO 
3.72800E-Ol 
5.59000E-02 

A 
run 

1.160E+02 
1.085E+02 
I.OI5E+02 
9,494E+01 
8.881E+01 
8.308E+01 
7.772E+OI 
7.270E+OI 
6.80 lE+O 1 
6.362E+OI 
5.95lE+O\ 
5.567E+01 
5.208E+Ol 
4.872E+01 
4.557E+01 
4.263E+01 
3.988E+01 
3.731E+Ol 
3.490E+Ol 
3.264E+O\ 
3.054E+OI 
2.857E+Ol 
2.672E+01 
2.5ooE+Ol 
2.338E+01 
2.263E+01 
L22Y1:!+Ul 

2.220E+OI 
2.207E+01 
2.187E+OI 
2.174E+Ol 
2.046E+01 
2.021E+Ol 
1.991E+OI 
1.983E+OI 
1.971E+OI 
1.942E+01 
1.914E+01 
1.791E+OJ 
1.675E+01 
1.567E+OJ 
1.466E+0\ 
1.37IE+OI 
1.329E-t-OI 

1.309E+01 
1.304E+01 
1.296E+01 
1.283E+01 
1.277E+Ol 
1.2ooE+01 
\.I 22E+OI 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

1.180797E -01 
1.262272E-01 
1.349368E-01 
1.44247SE-Ol 

1.542005E-01 
1.648404E-Ol 
1.762) 44E-Ol 
1:S83'73.2E-OI 
2.013709£-01 
2.152655E-Ol 
2.301188E-OI 
2.459970E-Ol 
2.629708E-Ol 
2.811158E-Ol 
3.005128E-Ol 
3.212482E-Ol 
3.434143E-OI 
3.593660E-Ol 
3.648665E-Ol 
3.653440E-OI 
lMl111F-Ol 

3.671099E-OI 
3.685335E-OI 
3.709360E-Ol 
3.724272E-OI 
3.740340E-OI 
3.746640E-Ol 
3.802560E-Ol 
3.924405E-01 
4.195189E-0l 
4.484657E -01 
4.794098E-Ol 
5.124891E-Ol 
5.478508E-Ol 
5.599720E-01 
5.685430E -0 I 
5.708286E -0 I 
5.742570E-Ol 
5.828280E-01 
5 .8S6525E -01 
5.903520E -0 1 
5.993880E-01 
6.017976E-Ol 
6.054120E-OI 
6.144480E-01 
6.260625E -0 I 
6.692609E-01 
7.031500E-Ol 
7.139125E-OI 
7.154399E-Ol 
7.167825E-OI 
7.210875E-Ol 
7.3 I 8500E -0 I 
7.648052E-OI 
8.17S768E-Ol 
8.739896E-01 
9.342948E-Ol 
9.987612E-O) 
I.067676E+00 
1.14U4~l::.+W 

1.22oo98E+00 
1.304285E+00 
1.394281 E+oo 
1.490486E+00 
1.593329E+00 

II 
elatom 

1.66898E+O 1 
I.68238E+O 1 
1.69382E+0 1 
1.70318E+OI 

1. 71026E+O 1 
I.7 1 474E+O 1 
1.7 1 64OE+Ol 
1.7 1 454E+O 1 
1.70808E+01 
1.69624E+O 1 
1.67760E+O 1 
1.650 12E+O1 
1.61 067E+O I 
1.55436E+O I 
1.47270E+O I 
1.34807E+O I 
1. 1 3239E+O I 
8. 17693E+00 
5.3857IE+00 
4.87928E+OO 
2.QORROF~OO 

2.8 19 16E+OO 
4.33783E+00 
4. 39445E+oo 
3. 12064E+OO 
4.35482E+OO 
4.7782SE+00 
6.26493E+00 
7.23412E+OO 
8.52533E+00 
1.06783E+0 I 
1.34741E+OI 
1.64378E+01 
1.88361 E+O I 
1.9f053E+01 
1.835ISE+0 I 
1.68858E+O 1 
1.87523E+0 1 
2.06937E+0 1 
2. to721 E+O I 
2. 1 5803E+OI 
2.2044IE+OI 
2.l6033E+Ol 
2.26665E+0 1 
2.4117IE+Ol 
2.539 I 3E+O 1 
2.87197E+01 
3.03701E+01 
3.04724E+Ol 
3.03653E+Ol 
3.00829E+OI 
3.08260E+01 
3 .17868E+0 1 
3.:S328E+0l 
3.54838E+0 1 
3.69977E+01 
3.82082E+0 I 
3.92179E+OI 
4.00468E+0 1 
4.U6/:,DE+OI 

4.1 1291E+01 
4.14587E+0 I 
4. 16876E+0 1 
4.18417E+O I 
4.18978E+O I 

h 
e/atom 

6.l216E+OO 
5.9328E+OO 
5.7S64E+00 
S.S90IEIOO 

5.4324E+OO 
5.2817E+OO 
5. 1 370E+00 
4.9970E+00 
4.8607E+00 
4.7272E+OO 
4.5956E+OO 
4.4645E+OO 
4.333IE+OO 
4.2008E+00 
4.0673E+OO 
3.9327E+00 
3.7970E+OO 
3.7041E+OO 
3.6730E+00 
3.6703E+00 
1n~E+OO 

7.80 1 OE+OO 
7.873lE+00 
7.9977E+00 
8.0768E+00 
1.1122E+OI 
1.1180E+0l 
1.1714E+OI 
1.2994E+Ol 
1.6302E+01 
1.9390E+01 
2.1687E+OI 
2.3018E+OI 
2.3418E+Ol 
2.3372E+OI 
2.3295E+OI 
2.3269E+OI 
2.6407E+Ol 
2.6281E+01 
2.6233E+01 
2.6 I 49E+01 
2.5967E+OI 
2.5915E+Ol 
2.7 I 94E+O I 
2.6984E+OI 
2.6689E+01 
2.5430E+01 
2.4352E+01 
2.4005E+01 
2.3955E+OI 
2.3912E+01 
2.4813E+01 
2.4467E+OI 
2.3424£+01 
2.1 840E+Ol 
2.0291£+Ol 
1.8813E+01 
1.7415E+OI 
1.5985E+Ol 
IAM2E+OI 

1.3398E+OI 
1.2245E+OI 
1.1 189E+01 
1.0211E+OI 
9.2467E+OO 
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2.0224E+04 
1.8336E+04 
1.6642E+04 
1.5118E+04 

1.3743E+04 
1.25OOE+o4 
1.1 372E+04 
1.0348E+04 
9.4165E+03 
8.5668E+03 
7.7907E+03 
7.0799E+03 
6.4280E+03 
5.8295E+03 
5.2800E+03 
4.7757E+03 
4.3 I 33E+03 
4.0210E+03 
3.927 I E+03 
3.9 19 lE+03 
1 QO?6F.+O'l 

8.2897E+03 
8.334OE+03 
8.4IIOE+03 
8.4603E+03 
1.I600E+04 
1.1 641E+04 
1.20 1 7E+04 
1.2917E+04 
1.5 1 59E+04 
1.6867E+04 
1.7647E+04 
1.7521E+04 
1.6675E+04 
1.6282E+04 
1.5984E+04 
1.5902E+04 
1.7939E+04 
1.7591E+04 
1.7474E+04 
1.7279E+04 
1.6901E+04 
1.6799E+04 
1.7523E+04 
1.7132E+04 
1.6630E+04 
1.4823E+04 
1.3510E+04 
1.3117E+04 
1.3062E+04 
1.3014E+04 
1.3424E+04 
1.3042E+04 
I. 1 948E+04 
I.042IE+04 
9.0571 E+03 
7.8551E+03 
6.8020E+03 
5.8407E+03 
5.004:5E+03 
4.2839E+03 
3.6626E+03 
3.1306E+03 
2.6725E+03 
2.2640E+03 

cr(coh+inc) 
cm2/g 

4.5256E-OI 
5.2378E-0I 
6.0355E-OI 
6.9245E-Ol 

7.9101E-Ol 
8.9973E-Ol 
1.0 19 lE+OO 
I. 1 494E+00 
1.2909E+00 
1.4439E+OO 
1.6083E+00 
1.7842E+OO 
1.9713E+OO 
2.1 694E+00 
2.3778E+OO 
2.S961E+OO 
2.8233E+OO 
2.9825E+OO 
3.0366E+OO 
3.0412E+OO 
10:S()QE~OO 

3.0S85E+00 
3.0723E+OO 
3.0957E+OO 
3.1 10 1 E+OO 
3. 1 256E+OO 
3.1317E+00 
3. I 854E+OO 
3.3006E+OO 
3.5483E+OO 
3.8003E+00 
4.0550E+00 
4.3 1 07E+00 
4.S659E+00 
4.649 I E+OO 
4.7067E+OO 
4.72 I 8E+OO 
4.7445E+00 
4.8003E+OO 
4.8 I 85E+00 
4.8485E+OO 
4.9054E+OO 
4.9204E+00 
4.9427E+00 
4.9977E+00 
5.0669E+OO 
5.3091E+00 
5.4834E+00 
5.5360E+00 
5.5434E+00 
5.5498E+00 
5.5703E+OO 
5.6208E+OO 
5.7677E+00 
5.9804E+OO 
6.1798£+00 
6.364IE+00 
6.5320E+00 
6.682 I E+OO 
6.8133E+OO 

6.9244E+00 
7.01 48E+OO 
7.0838E+OO 
7.1310E+00 
7. 1 563E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O()()()F:~OO 

O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+oo 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001::+00 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 

nm 

1.050E+OI 
9.822E+oo 
9. I 88E+OO 
S.S9SEIOO 

8.040E+OO 
7.52lE+oo 
7.036E+OO 
6.582E+OO 
6.1S7E+OO 
5.760E+OO 
5.388E+OO 
5.040E+OO 
4.7 I SE+OO 
4.4lOE+OO 
4. 1 26E+OO 
3.859E+OO 
3.61OE+00 
3.450E+OO 
3.398E+00 
3.394E+00 
1.3R4E+OO 

3.377E+00 
3.364E+00 
3. 342E+OO 
3.329E+OO 
3.315E+00 
3.309E+OO 
3.26lE+00 
3.l59E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.214E+00 
2.181E+OO 
2. I 72E+oo 
2.1 59E+OO 
2. 1 27E+00 
2.117E+00 
2. 1 ooE+oo 
2.069E+00 
1.U6UB+OO 

2.048E+00 
2.018E+00 
1.980E+00 
1.853E+00 
1.763E+00 
1.737E+00 
1.733E+00 
1.730E+00 
1.719E+00 
1.694E+00 
1.62IE+00 
1.516E+00 
1.419E+OO 
1.327E+00 
1.24IE+00 
1.161E+00 
I.OS6E-t-OO 

1.016E+00 
9.506E-01 
8.892E-O! 
8.318E-Ol 
7.78IE-Ol 
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r.~BLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

~~======================================================================= 
E 
keV 

1.703269E+00 
1.820795E+OO 
1.946430E+OO 
2.080733E+OO 
2.224304E+OO 
2.377781 E+OO, 
2.541 848E+OO 
2.11723SE...oo 

2.904724E+OO 
3.105150E+OO 
3.284078E+OO 
3.3 1 9406E+OO 
3.334344E+OO 
3,347749E+OO 
3.367855E+OO 
3A18122E+00 
3A53226E+00 
3.506081 E+OO 
3.520 1 76E+00 
3.541318E+00 
3.J4S44'E+OO 

3.594174E+OO 
3.729684E+OO 
3.786771 E+OO 
:I.79J2RRE-4-00 

3.801 994E+OO 
3.824829E+OO 
3.881916E+OO 
4.055024E+OO 
4.334821 E+OO 
4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.051453E+OO 
6.469004E+00 
6.915365E+00 
7.392515E+OO 

7.902609E+00 
8.447890E+00 
9.030794E+00 
9.6539 1 9E+00 
1.032004E+0 1 
1.103212E+01 
1.1 79334E+01 
1.260708E+0 1 
1.347697E+0 I 
1 .440688E+0 1 
1.540095E+0 1 
1.64<J362E+0 1 
1.759961E+OI 
1.88\398E+O 1 
2.011215E+OI 
2.1 49988E+OI 
2.298338E+O 1 

2.45692~E+OI 

2.500372E+0 1 
2.538643E+01 
2.548849E+0 1 
2.564157E+0! 
2.602428E+01 
2.626450E+0 I 
2.807676E+OI 
.~.OO 14D5E+0 1 

3.208502E+0 1 

II 
e/atom 

4. 1 8626E+O 1 
4. 1 7704E+o 1 
4.1614IE+01 
4. 14062E+O 1 
4.1 1 462E+O 1 
4.08180E+Ol 
4.03771E+01 

'-,.976.52E ..... O 1 

3.88627E+01 
3.73492E+Ol 
3.39635E+0 1 
3.20969E+01 
3.05512E+OI 
2.67378E+0 1 
3.02844E+Ol 
3.31732E+0 1 
3.37562E+Ol 
3.32333E+Ol 
3. I 5999E+Ol 
3.37502E+0 1 
3.42479E+O I 

3.6024OE+OI 
3.81 788E+0 I 
3.8138IE+Ol 
3.79709E-4-01 

3.73722E+OI 
3.85660E+OI 
3.99808E+OI 
4.20364E+Ol 
4.38319E+O I 
4.49334E+0 1 
4.56723E+0 1 
4.6 1 852E+0 1 
4.65439E+01 
4.67976E+0 I 
4.69766E+0 I 
4.71807E+01 
-1.7289-1E+01 

4.7350SE+0 1 
4.73467E+Ol 
4.73333E+OI 
4.72863E+OI 
4. 72146E+0 1 
4.7 1 294E+OI 
4.70354E+01 
4.69353E+0 1 
4.68312E+0 1 
4.67237E+01 
4.66114E+OI 
4.64900£+01 
4.63552E+Ol 
4.61995E+0 J 

4.601 18E+0 1 
4.57660E+0 1 

4.5.Wl~E.,.OI 

4A5660E+OI 
4.40222E+0 1 
4.27404£+01 
4. 1 1991 E+O ) 
4.27653E+OI 
4.4181IE+0: 
4.45838E+01 
4.58610E+Ol 
4.64369E+0 1 
4.67849E+OI 

h 
elatom 

8.3868E+00 
7.6195E+00 
6.9336E+00 
6.3204E+00 
5.7714E+00 
S.260SE+00 
4.7785E+00 
4.3434E""'OO 

3.9522E+OO 
3.55IOE+00 
3.2163E+00 
3. 1 564E+00 
3.1317E+00 
3.1097E+00 
1.0402E+01 
1.0281E+Ol 
1.02ooE+OI 
l.oo80E+Ol 
l.oo43E+01 
1.3624E+01 
1.3j94E+Ol 

1.3398E+Ol 
1.2784E+Ol 
1.2494E+01 
1.2461 E-4-0 1 

I.2416E+OI 
1.4155E+01 
1.3844E+OJ 
1.2923E+01 
1.1573E+OI 
1.0367E+01 
9.3056E+00 
8.3559E+00 
7.5133E+00 
6.7612E+00 
6.0868E+OO 
5,4706E+00 
-1.90IOEtOO 

4.3883E+00 
3.93OOE+00 
3.514IE+00 
3.1 1 73E+00 
2.7679E+00 
2.4591E+00 
2.1 854E+OO 
1.9437E+00 
1.7304E+00 
1.5411E+00 
1.3695E+00 
1.2159E+00 
1.0755E+00 
9.5208E-Ol 
8.4356E-Ol 
7A808E-Ot 
6.640IE-OI 
5.8990E-Ol 
5.7193E-01 
5.5683E-OI 
5.529IE-01 
3.5841 E+OO 
3.4923E+OO 
3.4365E+00 
3.0917E+00 
2.7803E+OO 
2,4770E+00 

1.9209E+03 
1.6325E+03 
1.3897E+03 
I. 1850E+03 
1.0 122E+03 
8.6310E+02 
7.3338E+02 
6.23,S7E""'02 

5.3078E+02 
4.4612E+02 
3.8206E+02 
3.7095E+02 
3.664OE+02 
3.6237E+02 
1.2049E+03 
I. 1734E+03 
1.1522E+03 
1.1216E+03 
1.1 130E+03 
1.5008E+03 
1.4944E+03 
1,4542E+03 
1.3372E+03 
1.2871E+03 
1.281SE.j.03 

1.2740E+03 
1.4437E+03 
1.39 [2E+o3 
1.2432E+03 
1.0415E+03 
8.7275E+02 
7.3283E+02 
6. [557E+02 
5. 1777E+02 
4.3586E+02 
3.6706E+02 
3.0861E+02 
::l.Sl363E,02 

2. 1663E+02 
1.8148E+02 
1.5180E+02 
[.2597E+02 
I.0463E+02 
8.6957E+01 
7.2289E+01 
6.0144E+OI 
5.0090E+Ol 
4.173IE+01 
3.4689E+OI 
2.8812E+OI 
2.384OE+OI 
1.9741E+OI 
1.6362E+Ol 
1.3574E+OI 
1.1)71)::.;.0) 

9.3665E+00 
8.9233E+OO 
8.5567E+00 
8,4624E+00 
5.4529E+OI 
5.2350E+0) 
5.1042E+OI 
4.2957E+Ol 
J.6l3RE+OI 
.1.01 ! 7E+0 1 

a(coh+inc) 
cm2/g .. 

7. 1596E+oo 
7.141IE+00 
7.1014E+OO 
7.0409E+OO 
6.9606E+OO 
6.8613E+OO 
6.7442E+OO 
6.6 I 03E.....oo 

6.46 I 2E+OO 
6.2981E+00 
6.1515E+00 
6. 1226E+00 
6.1104E+00 
6.0994E+00 
6.0830E+00 
6.0419E+OO 
6.01 33E+00 
5.9704E+OO 
5.9590E+00 
5.9419E+OO 
'.9361E+OO 

5.8992E+OO 
5.7907E+OO 
5.7454E+00 
5.7401E .... OO 

S.7333E+00 
S.7153E+OO 
5.6705E+00 
5.5365E+OO 
5.3264E+00 
5.1115E+00 
4.8933E+OO 
4.6731E+00 
4.4522E+00 
4.2319E+00 
4.0 135E+00 
3.7978E+OO 
3.S860E,OO 

3.3788E+00 
3. 1770E+00 
2.9813E+00 
2.7923E+00 
2.6104E+00 
2.4359E+00 
2.2692E+00 
2.1104E+00 
1.9597E+00 
1.8 1 70E+00 
1.6824£+00 
1.5558E+00 
1.4370E+00 
1.3259E+00 
1.2222E+OO 
1.1257E+00 
~ Olfl?E+no 

9.5328E-OI 
9.3255E-OI 
9.1494E-01 
9.1035E-OI 
9.0353E-01 
8.8686E-OI 
8.7668E-OI 
8.0608E-OI 
7.4114E-OI 
6.8154E-OI 

O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
OOOfJE-l-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
4.620E+01 
4.436E+OI 
4.325E+01 
3.655E+01 
3.088E+OI 
2.580E+OI 

A 
nm 

7.279E-Ol 
6.809£-01 
6.370E-Ol 
5.959E-01 
5.574E-Ol 
S.214E-Ol 
4.878E-Ol 
4 • .'563E-Ol 

4.268E-Ol 
3.993E-Ol 
3.775E-OI 
3.735E-Ol 
3.718E-Ol 
3.704E-01 
3.68IE-OI 
3.627E-Ol 
3.590E-01 
3.536E-Ol 
3.522E-Ol 
3.50IE-01 
3,494E-OI 

3,450E-Ol 
3.324E-Ol 
3.274E-OI 
J.169E-OI 

3.26LE-01 
3.242E-Ol 
3.194E-Ol 
3.058E-01 
2.860E-01 
2.676E-Ol 
2.503E-Ol 
2.34IE-01 
2.190E-01 
2.049E-Ol 
1.917E-Ol 
1.793E-01 
1.67713 01 

1.569E-01 
1.468E-Ol 
1.373E-01 
1.284E-01 
1.20IE-01 
1.124E-01 
1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 

5.046E-02 
4.959E-02 
4.884E-02 
4.864E-02 
4.835E-02 
4.7ME-02 
4.72IE-02 
4.416E-02 
4. r 31E-02 
3.864E-02 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E II fz IJ. a(coh+inc) ILK A 
keY elatom elatom cm2/g cm2fg cm2fg nm 

3.429889E+O 1 4.69986E+O 1 2.2014E+00 2.5038E+01 6.2695E-OI 2. 149E+OI 3.615E-02 
3.666551E+Ol 4.71402E+OI 1.9609E+00 2.0863E+Ol 5.7704E-01 1.794E+Ol 3.38lE-02 
3.919543E+OI 4.72353E+OI 1.7469E+00 1.7386E+OI 5.3149E-OI 1.498£+01 3.163E-02 
4. I 89992E+0 I 4. 72982E+O I 1.5564E+00 1.4491E+OI 4.8999E-OI 1.251E+OI 2.959E-02 
4.47910 I E+O I 4.73384E+01 1.3868E+00 1.2079E+01 4.5223E-01 1.045E+OI 2.768E-02 
4.78,8 1 59E+O 1 4.73627E+Ol 1.2359E+00 1.0069E+01 4.1 793E-OI 8. 723E+OO 2.589E-02 
5.118S~2E+OI 4.7 4096E+O 1 1.1011E+00 8.3924E+OO 3.868IE-OI 7.28 1 E+OO 2.422E-02 
5.471721E+O). 4.74120E+OI 9.75I7E-OI 6.9525E+OO 3.586IE-OI 6.035E+OO 2.266E-02 
5.849270E+O 1 4.74053E+OI 8.6367E-Ol 5.7602E+OO 3.3308E-OI 5.002E+00 2.120E-02 
6.252870E+Ol 4.7393OE+Ol 7.6500E-OI 4.7727E+OO 3.0998E-OI 4. I 45E+OO 1.983E-02 
6.684318E+OI 4.73772E+OI 6.7765E-0I 3.9549E+OO 2.8909E-Ol 3.436E+00 1.855E-02 
7.145536E+OI 4.73593E+01 6.0032E-OI 3.2774E+OO 2.702lE-01 2. 848E+OO 1.735E-02 
7 .638578E+O 1 4.73402E+O I 5.3180E-Ol 2.7159E+00 2.5314E-Ol 2.360E+OO 1.623E-02 
8. I 65640E+01 4.7321OE+Ol 4.704IE-Ol 2.2474E+OO 2.3772E-Ol 1.953E+00 1.518E-02 
8.729069E+OI 4.7301OE+OI 4.1471E-OI 1.8534E+00 2.2376E-OI 1.612E+00 1.420£-02 
9.33 I 374E+OI 4.72805E+OI 3.6563E-OI 1.5286E+OO 2.l113E-01 1.330E+OO 1.329E-02 
9.975239E+OI 4.72603E+Ol ' 3.2238E-Ol 1.2608E+OO 1.9968E-Ol 1.097E+00 1.243E-02 
1.066353E+02 4.72407E+01 2.8427E-OI 1.0399E+00 1.8930E-OI 9.05IE-OI 1.1 63E-02 
I. 1 3993 IE+02 4.72220E+OI 2.5054E-01 8.574IE-OI 1.7986E-OI 7.463E-OI 1.088E-02 
1.218587E+02 4.7204IE+OI 2.2070E-0I 7.0652E-Ol 1.7125E-01 6.149E-OI 1.017E-02 
1.302669E+02 4.7 I 872E+Ol 1.9442E-OI 5.8222E-Ol 1.6340E-OI 5.067E-OI 9.518E-03 
1.392553E+02 4.71713E+OI 1.7128E-01 4.798IE-OI 1.5620E-01 4.175E-OI 8.903E-03 
1.488640E+02 4. 71564E+O I 1.5090E-Ol 3.9543E-Ol 1.4959E-01 3.440E-OI 8.329E-03 
1.59 1 356E+02 4.7 I 426E+0 1 1.3295E-OI 3.259IE-OI 1.4349E-Ol 2.834E-Ol 7.791E-m 
1.701 I 59E+02 4.71298E+Ol 1.!714E-Ol 2.6863E-OI 1.3784E-OI 2.335E-OI 7.288E-03 
1.8 1 8539E+02 4.71180E+01 1.0322£-01 2.2142£-01 1.3260E-OI 1.924E-Ol 6.818£-03 
1.9440 18E+02 4.7107lE+OI 9.0955E-02 1.8252E-01 1.2771E-01 1.586E-Ol 6.378E-03 
2.078156E+02 4.70971 E+O 1 8.0152E-02 1.5046E-Ol 1.2313E-01 1.307E-01 5.966E-03 
2.22 I 548E+02 4.70880E+O I 7.0635E-02 1.2404E-Ol 1.1 882E-01 1.077E-01 5.581E-03 
2.374835E+02 4.70796E+O 1 6.2250E-02 1.0226E-01 1.1475E-01 8.870E-02 5.221E-03 
2.538699E+02 4.70720E+OI 5.4863E-02 8.4306E-02 1.1088E-OI 7.309E-02 4.884E-03 
2.713869E+02 4.70650E+OI 4.8355E-02 6.9508E-02 1.072IE-01 6.022E-02 4.569E-03 
2.901 126E+02 4. 70587E+0 I 4.2620E-02 5.7311E-02 1.0369E-01 4.962E-02 4.274E-03 
3. 101 304E+02 4.70529E+01 3.7567E-0:2 4.7:2SSE-0:2 I.OO32E-Ol 4.0g0E-02 3.99gE-03 

3.315294E+02 4.70477E+01 3.3114E-02 3.8965E-02 9.7085E-02 3.369E-02 3.740E-03 
3.544049E+02 4.70429E+01 2.9190E-02 3.2131E-02 9.3960E-02 2.776E-02 3.498E-03 
3.788588E+02 4. 70386E+0 1 2.5732E-02 2.6496E-02 9.0938E-02 2.287E-02 3.273E-03 
4.050001 E+02 4.70348E+01 2.2684E-02 2.1850E-02 8.8009E-02 1.885E-02 3.06IE-03 
4.329451 E+02 4.70313E+01 1.9998E-02 1.8020E-02 8.5166E-02 1.553E-02 2.%64E-03 
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Cd z= 48 

.~[ornic weight - 1.124100E+02 glmol, nominal density p (glcm3) - 8.6300E+OO 

~~atom) - ~(cm2/g) X 1.8666IE+02, E(eV} ~(cm2/g) - h(elatom) X 3.74347E+05 

14 edges. Edge energies (ke V): 

K 2.67112E+OO L I 4.0 I 800E+OO L II 
~ 7.70200E-00 M II 6.50700E-00 M III 
~ Y 4.03700E-00 N I 1.07600E-OO N II 
:1/ IV', '9.30000E-03 N V 9.30000E-03 
Relativistic correcti~stimate!re! (H82,3/5CL) - -4.795IE-OI, -2.976OE-OI e/atom 
:l/uclear Thomson correction !m - -I.l244E-02 elatom 

R 
keY 

9.1 14000E-03 
9.253500E-03 
9.290700E-03 
9.346500E-03 
9.486000E-03 
1.069000E -02 
1.1427618-02 

1.221612E-02 
1.305903E-02 
1.3960 I OE -02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2. 720606E - 02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.639671E-02 

4,959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E -02 
6.477028E -02 
6.556200E-02 
6.656550E - 02 
6.683310E-02 
b.723450E-02 
6.823800E-02 
6. 923942E - 02 
7.401695E-02 
7.91241IE-02 
8.458368E -02 
9.041995E-02 
9.665893E-02 
1.033284E-01 
1.054480E-01 
1.070620E -0 1 
1.074924E-0 I 
l.081380E-01 
l.097520E-01 
1.104581E-01 

II 
elatom 

-2.55482E-OI 
- 1.3 1 522E+OO 
-2.57675E+OO 
- 1.23253E+OO 
- 8.88866E -02 

8.05089E -0 I 
4.47887E-UI 

-4.65177E-02 
-6.38675E-OI 
-1.31418E+OO 
-2.05340E+OO 
-2.8 I 785E+OO 
- 3.541OSE+OO 
-4.1 2454E+OO 
-4.441 43E+OO 
- 4.35 1 57E+OO 
- 3.72673E+OO 
-2.48 1 66E+OO 
-6.01492E-OI 

1.84418E+00 
4.65 I 48E+OO 
7.72864E+00 
1.07988E+O I 
1.36598E+0 1 
l.61 566E+0I 
1.8 I 877E+O 1 
1.97108E+OI 
2.07453E+Ol 

2. I 3457E+0 I 
2. 1 5780E+0 I 
2.1 4957E+0 I 
2.10974E+OJ 
2,005 1 2E+0 1 
I. 95940E+0 I 
1.8 I 776E+0 I 
1.64471 E+O I 
1.83530E+0 I 
1.99870E+0 I 
2.06144E+01 
2. I 4606E+OI 
2.13777E+01 
2.10768E+OI 
2.07147E+01 
2.03349E+0 1 
1.99289E+01 
1.97777E+01 
1.95992E+OI 
1.94588E+01 
1.95484E+0 1 
1.95803E+0 1 
1.95713E+OI 

Iz 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.4746E+OO 
2.3409E+00 
1.5527E+OO 
1.4576E+OO 
1.5479E+00 
I.SOOIE+OO 
2.230IE+OO 
2.S76IE+00 
3.7878E+00 
5.01 53E+00 
6.5929E+OO 
8.5207E+00 
I.0746E+OI 
1.3 I 56E+Ol 
J.5578E+01 
1.7804E+Ol 
J.9625E+Ol 
2.087IE+01 
2.1 439E+OI 
2.1312E+01 
2.055IE+OI 
1.9278E+OI 
1.7636E+OI 
1.5795E+01 
1.3904E+Ol 

1.2077E+Ol 
1.0390E+01 
8.8820E+00 
7.5685E+OO 
6,4461E+00 
6.2613E+00 
6.0383E+00 
5.9809E+00 
9.3131 E+OO 
8.861IE+00 
8.4419E+00 
6.8057E+00 
5.6 1 79E+OO 
4.7652E+OO 
4.13 J 3E+OO 
3.6500E+00 
3.2803E+OO 
3.1855E+00 
3.1 1 94E+OO 
3.I025E+OO 
3.3 1 38E+OO 
3.2602E+OO 
3.2381 E+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
9.9114E+04 
9.2377E+04 
5.4375E+04 
4.7747E+04 
4.7432E+04 
5.l600E+04 
5.9801E+04 
7.2 I 45E+04 
8.8882E+04 
I.l009E+05 
1.3538E+05 
1.6367E+05 
1.931OE+05 
2.2114E+05 
2.4494E+05 
2.61 88E+05 
2.7003E+05 
2.6864E+05 
2.58 I 4E+05 
2.4005E+05 
2. I 654E+05 
1.900 1 E+05 
1.6261E+05 
1.3623E+05 
1.1218E+0.5 

9.1 1 54E+04 
7.3356E+04 
5,8663E+04 
4 f,7f, lE ... 04 

3.7256E+04 
3.575IE+04 
3,3958E+04 
3.3500E+04 
5. I 853E+04 
4.861IE+04 
4.5642E+04 
3.442IE+04 
2.6579E+04 
2.1090E+04 
1.7104E+04 
1.41 36E+04 
1.1884E+04 
1.1309E+04 
1.0907E+04 
I.0805E+04 
I. 1 472E+04 
1.1120E+04 
1.0974E+04 

3.72700E+OO 
6. I 6500E-00 
6.69000E-02 

<T(coh+inc} 

cm2/g 

3,8335E-05 
4.1 467E-05 
4.2334E-05 
4.3660E-05 
4,7112E-05 
8,615IE-05 
1.1 972E-04 
1.6544E-04 
2.2733E-04 
3.1064E-04 
4.2213E-04 
5.7048E-04 
7.6675E-04 
1.0249E-03 
1.3627E-03 
1.8020E-03 
2.3703E-03 
3.1013E-03 
4,0364E-03 
5.2259E-03 
6,7309E-03 
8.6246E-03 
1.0995E-02 
l.3944E-02 
1.7596E-02 
2.2093E-02 
2.7601E-02 
3.4311E-02 

4.2442E-02 
5,2244E-02 
6.3999E-02 
7,g021E-02 

9,4660E-02 
9,SOOIE-02 
1.0232E-OI 
l.0349E-OI 
I,0526E-OI 
1.0974E-OI 
1.1430E-OI 
1.3737E-Ol 
1.6432E-OI 
1.9565E-OI 
2.3188E-OI 
2.7356E-OI 
3.2126E-OI 
3.3707E-OI 
3.4930E-OI 
3.5259E-OI 
3.5755E-OI 
3.7006E-OI 
3.7559E-OI 

L 
M 
N 

III 
IV 
III 

O.OOOE+OO 
OJJOOF'. ... ()() 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O,OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

3.53750E+OO 
4.10500E-OI 
6.69000E-02 

"
nm 

1.360E+02 
t .340E ... 02 

1.334E+02 
1.327E+02 
1.307E+02 
1.160E+02 
I.085E+02 
1.015E+02 
9.494E+OI 
8,881E+OI 
8.308E+Ol 
7.772E+Ol 
7.270E+01 
6.801E+Ol 
6.362E+Ol 
5.95IE+01 
5.567E+OI 
5.208E+OI 
4,S72E+OI 
4.557E+Ol 
4.263E+OI 
3.988E+OI 
3.73IE+OI 
3.490E+OI 
3.264E+01 
3.054E+OI 
2.857E+OI 
2.672E+OI 
2.500E+Ol 
2.33SE+OI 
2.187E+Ol 
2.04VE+Ol 

1.914E+Ol 
1.891E+OI 
I,S63E+Ol 
I.R5:'iF'. ... Ol 
1,844E+OI 
1.817E+Ol 
1.791E+Ol 
1.675E+OI 
1.567E+OI 
1,466E+01 
1.371E+OI 
1,283E+OI 
I.200E+OI 
1.176E+OI 
1.158E+OI 
1.153E+OI 
I. I 47E+O I 
1.130E+Ol 
1.l22E+OI 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.180797E - 01 
1.262272E-Ol 
1.349368E-OI 
1.442475E-0 I 
1.542005E-OI 
1.648404E-OI 
1.7~~44E"\,.OI 
1.883732E-Q.I 
2.0 13709E-01 
2.152655E-OI 
2.301188E-OI 
2.459970E-OI 
2.629708E -0 I 
2.811158E-OI 
3.005128E-OI 
3.212482E-OI 
3.434143E-OI 
3.671099E-OI 
3.924405E-OI 
3.95626OE-OI 
4.016815E-OI 
4.022900E-OI 
4.032963E-OI 
4.057185E-OI 
4.084475E-OI 
4.100895E-OI 
4.117740E-OI 
4.125525E-OI 
4.187100E-OI 
4.195189E-01 
4.484657E-OI 
4.794098E-01 
5.12489IE-OI 
5.478508E -0 1 
5.856525E-01 
6.041700E-01 
6.134175E-01 
6.158835E 01 

6.195825E-01 
6.260625E-01 
6.288300E-01 
n~7(jRnOF. - 0 1 

6.474465E-OI 
6.500493E -01 
6.539535E-OI 
6.637140E-OI 
6.692609E-01 
7.154399E-01 
7.547960E-01 
7.648052E-0\ 
1.6634YUt: -U I 

7.694298E-01 
7.74D510E -0 I 
7.856040E-OI 
8.175768E~OI 

8.739896E-OI 
9.342948E-01 
9.987612E-OI 
1.067676E+00 
1.141 345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 

II 
elatom 

1.93730E+OI 
1.9 1 492E+O 1 
1.89330E+OI 
1.87262E+O I 
1.85253E+OI 
1.83249E+O 1 
1.81 I 69E+O I 
1.79042E+O I 
1.76951E+OI 
1.74569E+OI 
1.71855E+OI 
1.68631 E+o I 
1.64655E+0 1 
1.59582E+O 1 
1.52867E+0 1 
1.4359OE+0 I 
1.29964E+OI 
1.07613E+OI 
5.74265E+OO 
4. 46424E+OO 

-1.52779E-01 
- 1.1 96 1 4E+00 
-4.55670E+OO 
-1.5646lE+OO 
- I. 1 2406E+00 
- 3.260 16E+00 
-9.11513E-OI 

6.86458E-02 
3.39588E+00 
3.65 1 74E+00 
8.37082E+00 
I. 1 9797E+0 1 
1.54735E+01 
1.86093E+OI 
2.10086£+01 
2. I 3556E+0 1 
2.04904E+O 1 
1.89637D;-0 1 

2.08403E+OI 
2.23481 E+O I 
2.2741IE+OI 
2.~6~ROE+O 1 

2.40 lIOE+O 1 
2.35362E+Ol 
2.45866E+OI 
2.59872E+Ol 
2.65609E+OI 
3.00001E+OI 
3. 1 7476E+OI 
3.1 8609E+01 
3.11S Ib31::.+U I 
3 .14077E+O 1 
3.21559E+OI 
3.3 1 070E+0 1 
3.46667E I 0 I 

3.65926E+OI 
3.81048E+01 
3.93637E+01 
4.04395E+0 I 
4.12418E+OI 
4.18352E+0 I 
4.22838E+0 I 
4.25930E+01 
4.280 II E+O I 
4.29337E+OI 

h 
elatom 

3.042IE+00 
2.898IE+00 
2.7933E+00 
2.719IE+00 
2.6687E+00 
2.6363E+00 
2.6226E+00 
2.6536E+00 
2.6910E+00 
2.7323E+00 
2.7750E+00 
2.8 1 69E+00 
2.8562E+00 
2.8906E+00 
2.9 I 78E+00 
2.9368E+00 
2.9468E+00 
2.9475E+00 
2.9384E+00 
2.9367E+00 
2.9330E+00 
2.9326E+00 
2.9320E+00 
1.0686E+OI 
1.0825E+01 
1.0908E+OI 
1.6362E+OI 
1.6428E+OI 
1.6954E+OI 
1.7024E+01 
1.9663E+Ol 
2.2013E+OI 
2.3387E+OI 
2.3936E+OI 
2.3768E+OI 
2.350IE+OI 
2.3338E+OI 
2.:329213;-01 

2.6480E+01 
2.635IE+01 
2.6294E+OI 
2.6105F.+OI 
2.5888E+Ol 
2.5828E+OI 
2.7128E+Ol 
2.6905E+O\ 
2.6776E+01 
2.5514E+Ol 
2.4279£+01 
2.3969E+OI 
2,3!:122I::+UI 
2.3827E+Ol 
2.475IE+01 
2.44OOE+01 
2.34S7EIOI 

2.1905E+OI 
2.041IE+0\ 
1.8998E+OI 
1.747IE+0\ 
1.6005E+01 
1.464IE+Ol 
1.3382E+OI 
1.2216E+Ol 
1.1152E+OI 
I.0182E+01 
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9.6445E+03 
8.5949E+03 
7.7493E+03 
7.0566E+03 
6.4786E+03 
5.9869E+03 
5.5714E+03 
5.2733E+03 
5.0026E+03 
4.7515E+03 
4.5 I 43E+03 
4.2867E+03 
4.0659E+03 
3.8493E+03 
3.6347E+03 
3.4222E+03 
3.2 1 23E+03 
3.0056E+03 
2.8029E+03 
2.7787E+03 
2.7334E+03 
2.7289E+03 
2.7215E+03 
9.8600E+03 
9.9208E+03 
9.9577E+03 
1.4875E+04 
1.4907E+04 
1.5157E+04 
1.5191E+04 
1.6413E+04 
1.7 1 89E+04 
1.7083E+04 
1.6356E+04 
1.5 1 93E+04 
1.4561E+04 
1.4242E+04 
1.415713;-04 

1.5999E+04 
1.5756E+04 
1.5653E+04 
IS325F.+04 
1.4968E+04 
1. 4874E+04 
1.5529E+04 
1.5175E+04 
1.4977E+04 
1.3350E+04 
1.2041E+04 
1.1732E+04 
I. I M:>t:+U4 
I. 1592E+04 
1.1970E+04 
1.1627E+04 
J.0740EI04 

9.3823E+03 
8.1780E+03 
7.1208E+03 
6. I 257E+OJ 
5.2494E+03 
4.4922E+0:-
3.84D9E+03 
3.2799E+03 
2.8008E+03 
2.3923E+03 

cr(coh+inc) 
cm2/g 

4.3714E-OI 
5.065IE-OI 
5.8432E-OI 
6.7113E-OI 
7.6750E-OI 
8.7393E-Ol 
9.9088E-OI 
1.1 I 87E+00 
1.2578E+OO 
1.4082E+00 
1.5702E+00 
1.7435E+OO 
1.9282E+00 
2. 1239E+OO 
2.330 1 E+OO 
2.5462E+00 
2.7714E+00 
3.0048E+OO 
3.2454E+00 
3.2749E+OO 
3.3307E+00 
3.3363E+OO 
3.3455E+00 
3.3676E+OO 
3.3924E+00 
3.4072E+OO 
3.4224E+00 
3.4295E+00 
3.4846E+00 
3.49 1 8E+00 
3.7427E+00 
3.9966E+00 
4.2519E+00 
4.5069E+00 
4.7597E+00 
4.8765E+00 
4.9330E+00 
4.947913;-00 

4.9701E+00 
5.0086E+00 
5.0249E+00 
5.o763F.+OO 
5.1318E+00 
5. 1 464E+00 
5. 1 682E+00 
5.2217E+OO 
5.2517E+00 
5.4870E+00 
5.6691 E+OO 
5.7129E+00 
".f 19:>1::+00 

5.7327E+00 
5.7524E+OO 
5.8006E+00 
S.?273EIOO 

6. 1 287E+00 
6.3154E+00 
6.4859E+00 
6.6387E+00 
6.7728E+00 
6.8871E+00 
6.9807E+00 
7.0530E+00 
7.1035E+00 
7.132IE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE;-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O'OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.050E+OI 
9.822E+oo 
9. 1 88E+OO 
8.595E+OO 
8.040E+oo 
7.521E+oo 
7.036E+oo 
6.582E+00 
6. 157E+OO 
5.760E+oo 
5.388E+oo 
5.040E+00 
4.7 1 5E+oo 
4.4IOE+00 
4. 126E+oo 
3.859E+00 
3.6IOE+00 
3.377E+00 
3.1 59E+OO 
3.134E+00 
3.087E+00 
3.082E+OO 
3.074E+OO 
3.056E+00 
3.036E+00 
3.023E+00 
3.01IE+00 
3.005E+00 
2.96IE+00 
2.955E+00 
2.76SE+OO 
2.586E+OO 
2.419E+00 
2.263E+OO 
2.117E+00 
2.052E+00 
2.02IE+00 
2.013E100 

2.00IE+00 
1.980E+00 
1.972E+00 
1.944E+00 
1.915E+00 
I. 907E +00 
1.896E+00 
1.'868E+00 
1.853E+00 
1.733E+00 
1.643E+00 
1.62IE+00 
1.618E+OO 
1.611E+00 
1.602E+00 
1.578E+00 
l.Sl6E+OO 

1.419E+00 
1.327E+00 
1.24IE+00 
1.161E+00 
l.086E+OO 
1.016E+OO 
9.506E~01 

8.892E-OI 
8.318E-01 
7.78IE-OI 
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TABU: I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.703269E+00 
I.S20795E+OO 
1.946430E+OO 
2.0S0733E+OO 
2.224304E+OO 
2.377781 E+QP 
2.541 848E+OO 
2.7 1 7235E+OO 
2.904724E+OO 
3. 105 150E+OO 
''-319406E+OO 
3.466750E+OO 
3.519812E+OO 
3.533962E+OO 
3.54844SE+OO 
3.555 1 87E+OO 
3.608250E+OO 
3.652460E+OO ' 
3.708365E+OO 
3.723273E-rOO 

3.745635E+OO 
3.793288E+OO 
3.S0 1 540E+OO 
3.937640E+OO 
3.99791OE+OO 
4.01 3982E+00 
4.038090E+OO 
4.055024E+OO 
4.098360E+OO 
4.334821 E+OO 
4.633924E+OO 
4.953664E+OO 
5.295467E+OO 
5.660855E+OO 
6.05 1 453E+OO 
6.469004E+OO 
6.9 1 5365E+OO 
7.392525E+OO 
7.902609E+OO 
8,447890E+OO 
9.030794R+OO 

9.653919E+OO 
I.032004E+O I 
1.103212E+OI 
1.179334E+0 1 
1.260708E+O I 
1.347697E+0 1 
1.440688E+OI 
1.540095E+O I 
1.646362E+O 1 

U59961E+Ol 
1.881398E+OI 
2.011215E+OI 
2 .1 49988E+O 1 
2.298J38E+O I 
2,456923E+0 I 
2.6 I 7698E+O I 
2.626450E+O I 
2.657764E+O 1 
2.668449E+OI 
2.684476E+O I 
2. 724542E+O I 
2.807676E+O 1 
3.00 14D5E+O I 
J.208502E+O 1 

/1 
elatom 

4.29952E+O 1 
4.29620E+O I 
4. 28569E+O I 
4.26965E+O 1 
4.24829E+O 1 
4.22 1 48E+O 1 
4.1 8768E+OI 
4. 1 4267E+O 1 
4.08113E+Ol 
3.991%E+01 
3 .80892E+O 1 
3.5I406E+0 1 
3. 1 6870E+O I 
2.77885E+OI 
3.03560E+O I 
3.1 4895E+Ol 
3.45292E+Ol 
3.52329E+OI 
3.46373E+Ol 
3.29486D-t-Ol 

3.51307E+O 1 
3.7182IE+OI 
3.73998E+OI 
3.93697E+Ol 
3.92963E+OI 
3.85238E+O 1 
3.97007E+0 1 
4.02290E+01 
4.10801E+Ol 
4.34595E+O 1 
4.50537E+O I 
4.60867E+Ol 
4.67933E+O I 
4. 72835E+0 1 
4.76250E+O I 
4.78624E+Ol 
4.80258E+O 1 
4.82 1 26E+O I 
4.83099E+O I 
4.83643E+0 1 
4.83786E+OI 
4.83459E+O I 
4.82818E+0 I 
4.82016E+Ol 
4.81115E+OI 
4.801 47E+OI 
4.79129E+O I 
4.78076E+OI 
4.76992E+OI 
4.75B50E-t-O 1 

4.74612E+OI 
4.732 I 8E+O 1 
4.7 I 592E+O I 
4.69590E+O I 
4.66870E+O 1 
4.624D4E+O 1 
4.50549E+O I 
4.48946E+OI 
4.37823E+OI 
4.22514E+OI 
4.38062E+0 I 
4.52128E+OI 
4.6192IE+OI 
4.70987E+OI 
4. 75564E+0 1 

h 
elatom 

9.2462E+OO 
8.385 1 E+OO 
7.6 I 67E+00 
6.9297E+OO 
6.3 I 48E+OO 
5.7641E+00 
5.2570E+00 
4.778 1 E+OO 
4.3441E+00 
3.9055E+00 
3.4718E+00 
3.2 I 83E+00 
3. 1 34SE+00 
3.1 1 28E+00 
1.0619E+Ol 
l.0592E+Ol 
1.0378E+Ol 
1.0205E+Ol 
9.9942E+00 
9.933SE+OO 

1.3575E+01 
I. 3324E+01 
1.3281E+Ol 
1.2588E+01 
1.2284E+OI 
1.2204E+Ol 
1.3936E+Ol 
1.3848E+Ol 
1.3626E+Ol 
1.2493E+OI 
1.1248E+Ol 
I.OIIOE+OI 
9.0844E+00 
8.159IE+00 
7.3317E+00 
6.59 1 3E+00 
5.928IE+00 
5.3234E+00 
4.77 1 5E+OO 
4.2744E+00 
3.8216E+00 
3.3892E+00 
3.0085E+00 
2.673IE+00 
2.3769E+00 
2.1 \3gE+OO 
L8813E+OO 
1.676 1 E+OO 
I. 4934E+OO 
1.3271 L"f"OO 

1. 1 782E+OO 
1.0427E+OO 
9.2363E-OI 
8.1889E-Ol 
7.2667E-OI 
6.4542E-Ol 
5.77lJE-OI 
5.7J75E-OI 
5.6193E-Ol 
5.5799E-OI 
3.5688E+OO 
3,4780E+OO 
3.3013E+OO 
2.9524E+OO 
2.6447E+OO 

2.032 1 E+03 
1.7239E+03 
1.4649E+03 
1.2467E+03 
1.0628E+03 
9.0747E+02 
7.7422E+02 
6.5827E+02 
5.5984E+02 
4.7084E+02 
3.9 I 53E+02 
3.4752E+02 
3.3337E+02 
3.2974E+02 
1. 1 203E+03 
1.1152E-t-03 

J.0766E+03 
1.0459E+03 
J.OO89E+03 
9.9877E+O?' 

1.3567E+03 
1.3 I 49E+03 
1.3078E+03 
1.1967E+03 
1.IS02E+03 
1.1382E+03 
1.2919E+03 
1.2784E+03 
1.2446E+03 
I.0788E+03 
9.0863E+02 
7.6398E+02 
6,4220E+02 
5.3955E+02 
4.5355E+02 
3.8 I 42E+02 
3.2091E+02 
2.6957E+02 
2.2603E+02 
1.894 I E+02 
1.584 I E+02 
1.3 I 42E+02 
1.09 I 3E+02 
9.0706E+01 
7.5447E+OI 
6.2 1 66E+O 1 

5.2257E+Ol 
4.3551E+Ol 
3.6299E+Ol 
3.0175EIOI 

2.5061 E+OI 
2.0747E+OI 
1.7192E+Ol 
1. 4258E+O1 
1.1836E+OI 
9.8338E+OO 
8.2533E+OO 
8.1777E+OO 
7.9149E+OO 
7.8279E+OO 
4.9766E+OI 
4.7787E+OI 
4.4016E+OI 
J.6824E+OI 
.'.0857E+OI 

d(coh+inc) 
cm2/g 

7.1 388E+OO 
7. I 236E+OO 
7.087 I E+OO 
7.0298E+OO 
6.9525E+OO 
6.8560E+OO 
6.7415E+OO 
6.6102E+OO 
6.4634E+OO 
6.3024E+OO 
6. I 288E+OO 
6.lK.I'nE+OO 
5.9670E+OO 
5.9556E+OO 
S.9440E+OO 
5.9386EIOO 

5.896 1 E+oo 
S.8609E+OO 
5.8165E+OO 
5.8047E+OO 
5.787IE+OO 
5.7496E+OO 
5.7431E+OO 
5.6371E+OO 
5.5907E+OO 
5.5784E+00 
5.5600E+OO 
5.5471E+OO 
5.5 I 42E+OO 
S.3381E+OO 
5. 1 240E+OO 
4.9064E+OO 
4.6867E+OO 
4.466 I E+OO 
4.2460E+00 
4.0275E+OO 
3.8117E+OO 
3.5996E+OO 
3.392JE+OO 
3. I 899E+OO 
2.9937E+00 
2.8041E+OO 
2.62 I 5E+OO 
2. 4464E+OO 
2.2790E+OO 
2.l193E-t-OO 

1.9680E+OO 
1.8246E+OO 
1.6893E+OO 
1.5619E+OO 

1.4424E+OO 
1.3307E+OO 
1.2263E+OO 
1.1293E+OO 
1.0391E+OO 
9.5568E-OI 
8.8228E-OI 
8.7857E-OI 
8.6551E-Ol 
8.61 \3E-OI 
8.5464E-Ol 
8.3878E-Ol 
8.0749E-OI 
7.421IE-OI 
6.821IE-Ol 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOL-t-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o OOOF.+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
4.208E+OI 
4.043E+Ol 
3.728E+OI 
3.130E+OI 
2.632E+OI 

nm 

7.279E-Ol 
6.809E-OI 
6.370E-OI 
5.959E-Ol 
5.574E-OI 
5.214E-Ol 
4.878E-OI 
4.S63E-OI 
4.268E-OI 
3.993E-OI 
3.735E-OI 
3.57613 01 

3.522E-Ol 
3.508E-OJ 
3.494E-OI 
1.~7R-Ol 

3.436E-OI 
3.395E-OI 
3.343E-OI 
3.330E-OI 
3.3IOE-Ol 
3.269E-OI 
3.26IE-01 
3.149E-Ol 
3.l01E-01 
3.089E-OI 
3.070E-OI 
3.058E-Ol 
3.025E-Ol 
2.860E-Ol 
2.676E-01 
2.503E-OI 
2.34IE-OI 
2.190E-OI 
2.049E-OI 
J.917E-OI 
l.793E-Ol 
J.677E-OI 
J.569E-OI 
J.468E-OI 
l.373E-01 
LLME-Ol 

J.20IE-01 
1.1 24E-Ol 
l.051E-OI 
9.83'1E-02 

9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.736E-02 
4.721E-02 
4.665E-02 
4.646E-02 
4.619E-02 
4.551E-02 
4.416E-02 
4.J31E-02 
3.864E-02 
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356 C. T. CHANTLER 

TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

-E il h JL O'(coh+inc) JLK A 
keY elatom eiatom cm2/g cm2/g cm1/g nm 

3.429889E+OI 4.78434E+Ol 2.3707E+00 2.5874E+Ol 6.2715E-Ol 2.2 1 4E+0 1 3.615E-02 
3.66655IE+01 4.80376E+0 1 2.1 1 73E+00 2.1618E+Ol 5.7691E-OI 1.855E+OI 3.38IE-02 
3.919543E+01 4.8 1 669E+O 1 1.8884E+00 1.8035E+OI 5.3106E-01 1.551E+01 3.163E-02 
4. 1 89992E+O 1 4.82538E+OI 1.683IE+00 1.5037E+01 4.8929E-OI 1.296£+01 2.959E-02 
4.47910 1 E+O 1 4.831 08E+O I 1.4993E+00 1.2530E+Ol 4.5130E-01 1.081E+01 2.768E-02 
4.788159E+01 4.83465E+O 1 1.335IE+00 1.0438E+01 4.1680E-01 9.021E+OO 2.589E-02 
5.1 1 8542E+01 4.83670E+OI 1. 1 886E+00 8.6932E+OO 3.8550E-OI 7.524E+OO 2.422E-02 
5.471721E~~l 4. 84096E+O 1 1.0564E+00 7.2273E+OO 3.5715E-OI 6.261E+00 2.266E-02 
5.849270E+O 1 4.84082E+O 1 9.3595E-01 5.9900E+OO 3.3149E-OI 5.191E+00 2.120E-02 
6.252870E+O 1 4.83995E+O 1 8.293IE-0I 4.9649E+OO 3.0829E-OI 4.304E+OO 1.983E-02 
6.684318E+O 1 4.83861 E+O 1 7.3488E-OI 4.1 156E+OO 2.8732E-OI 3.569E+OO 1.855E-02 
7. 1 45536E+O 1 4.83697E+0 1 6.5126E-OI 3.4119E+OO 2.6837E-01 2.959E+OO 1.735E-02 
7 .638578E+0 I 4.83515E+01 5.7719E-01 2.8287E+00 2.5126E-OI 2.453E+OO 1.623E-02 
8. 1 6564OE+O 1 4.83330E+O 1 5.1076E-01 2.34 1 5E+OO 2.3580E-OI 2.03IE+00 1.518E-02 
8.729069E+01 4.83135E+01 4.5045E-01 1.9318E+00 2.2183E-01 1.677E+00 1.420E-02 
9.33 1 374E+OI 4.82930E+OI 3.9729E-01 1.5938E+00 2.0920E-OI 1.384E+OO 1.329E-02 
9.975239E+01 4.82726E+Ol 3.5043E-Ol 1.3151E+00 1.9776E-OI I. 1 42E+00 1.243E-02 
1.066353E+02 4.82525E+0 1 3.091 IE-Ol 1.085IE+00 1.8739E-Ol 9.428E-Ol 1.163E-02 
1.13993IE+02 4.82333E+0 I 2.7268E-OI 8.9548E-OI 1.7797E-Ol 7.782E-OI 1.088E-02 
1.218587E+02 4.82149E+0 1 2.4040E-OI 7.3849E-01 1.6939E-Ol 6.418E-01 1.017E-02 
1.302669E+02 4.8197 4E+O 1 2.1190E-Ol 6.0893E-01 1.6157E-01 5.292E-01 9.518E-03 
1.392jj3E+O:l 4.lS llSU9b+O J J.~o7yc-UJ :>.U2uc-UI U44JE-Ul 4.J6Jc-UJ lS.':JOJc-UJ 
1.48864OE+02 4.81654E+O 1 1.6466E-Ol 4.1408E-OI 1.4784E-01 3.597E-Ol 8.329E-03 
1.59 1 356E+02 4.81510E+01 1.4517E-OI 3.4149E-Ol 1.4179E-01 2.966E-OI 7.79IE-03 
1.701 1 59E+02 4.81376E+Ol 1.2798E-Ol 2.8164E-Ol 1.3619E-OI 2.446E-OI 7.288E-03 
1.818539E+02 4.81252E+OI 1.1284E-Ol 2.3229E-Ol 1.3099E-Ol 2.017E-0I 6.818E-03 
1.944018E+02 4.81138E+O 1 9.9495E-02 1.9159E-Ol 1.2614E-01 1.663E-OI 6.378E-03 
2.078 I 56E+02 4.81033E+01 8.773IE-02 1.5803E-01 1.2160E-01 1.371E-01 5.966E-03 
2.22 1 548E+02 4.80936E+O 1 7.736IE-02 1.3036E-OI 1.1733E-OI 1.130E-OI 5.58IE-03 
2.374835E+02 4.80848E+0 I 6.8220E-02 1.0754E-OI 1.1330E-01 9.320E-02 5.22IE-03 
2.538699E+02 4.80767E+0 1 6.0162E-02 8.8712E-02 1.0947E-01 7.685E-02 4.884E-03 
2.713869E+02 4.80694E+0 1 5.3057E-02 7.3187E-02 1.0583E-Ol 6.336E-02 4.569E-03 
2.901 I 26E+02 4.80627E+0 1 4.6794E-02 6.0380E-02 1.0234E-OI 5.224E-02 4.274E-03 
3.10 1304E+02 4.80566E+0 1 4.1271E-02 4.9817E-02 9.8999E-02 4.308E-02 3.998E-03 
3.315294E+02 4.8051OE+0 I 3.6402E-02 4.1103E-02 9.5180E-02 3.552E-02 3.740E-03 
3.544049E+02 4.80460E+0 1 3.2108E-02 3.3914E-02 9.2673E-02 2.929E-02 3.498E-03 
3.788588E+02 4.80414E+01 2.832IE-02 2.7984E-02 8.9665E-02 2.415E-02 3.213E·-03 
4.05000 1 E+02 4.80373E+01 2.4982E-02 2.3092E-02 8.6747E-02 1.991E-02 3.06IE-03 
4.32945113-r02 4.803J513-r0 1 2.203813 02 1.905513 02 8.391013 02 1.64213 02 2.86413 -03 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 359 

In Z= 49 

Awrni(; weight - 1.14820013 ... 02 glmol. nominal density p (glem3) - 7.3000I:TOO 

IL.(bamsiatom) - fJ.(cm2/g) X 1.90663E+02. E(eV) fJ.(cm2/g) - 12(e/atom) X 3.66489E+05 

).i I'dges. Ed2e enen~ies (keV): 

K 2.79399E+OO L 4.23750E+OO L II 
M I 8.25600E-OO M II 7.02200E-OO M III 
~f V' 4.43100E-OO N I 1.21900E-OO N II 
~ IV ~2oooE-02 N V 1.62oooE-02 
Relativistic correction estimate frel (H82.3/5CL) - -S.0495E-Ol, -3.1260E-OI e/atom 
~uclear Thomson correction f~ - -1.l47IE-02 elatom 

E 
keY 

1.06900013 02 

1.142761E-02 
1.221612E-02 
1.305903E-02 
l.3960lOE-02 
1.492335E-02 
l.S87600E-02 
1.595306E-02 
I.611900E-02 
1.618380E-02 
I.628100E-02 
1.652400E-02 
1.705382E-02 
1.823053E-02 
1.948844E - 02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340 198E-02 
4.639671 E - 02 
4.959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.585200E-02 
7.701300E-02 
7.732260E-02 
7.778700E-02 
U5Y4l:iUUt.-UL 

7.912411E-02 
8.458368E -02 
9.041995E-02 
9.665893E-02 
1.033284E-01 
1.104581E-01 
1.180797E-OI 
1.194620E-01 
1.212905E-Ol 
1.21778IE-0 1 
l.225095E-Ol 

/1 
e/atom 

2.106751]...00 

1.92675E+OO 
1.70380E+OO 
1.41977E+00 
1.03965E+00 
4.73339E-01 

-6.4441IE-0l 
-8.37616E-0I 
- 1.58291 E+OO 
-2.59561E+OO 
- 1.65847E+00 
-9.06518E-0l 
-5.03092E-Ol 
-4.089OOE-01 
-6.32308E-01 
-9.68126E-Ol 
- 1.34282E+00 . 
-1.7018IE+OO 
- 1.98858E+00 
-2.14107E+00 
-2.09479E+00 
-1.790138+00 
- 1.1 8182E+00 
-2.47938E-Ol 

l.oo374E+00 
2.53426E+00 
4.277338+00 
6.1 4773E+00 
8.01761 E+OO 
9.86577E+00 
I. 1 5783E+01 
1.30912E+O I 
1.43529E+OI 
1.53047E+0 1 
1.57 64OE+0 1 
1.55786E+0 1 
1 .48156E+0 1 
1.37034E+0 1 
1.50356E+0 1 
1 .02')/ll:::.+U 1 

1.64066E+O 1 
1 .80342E+0 1 
1.86695E+0 1 
1 .89771 E+O 1 
1.91093E+OI 
1.91198E+OI 
1.90030E+Ol 
1.89541 E+O 1 
1 .88183E+0 1 
1.86749E+O 1 
1.88039E+0 1 

12 
elatom 

o.oooon ... oo 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.9310E+00 
1.9665E+00 
2.0444E+00 
2.2269E+00 
2.5294E+00 
2.9881E+00 
3.61 69E+00 
4. 43 09E+OO 
5.4388E+00 
6.6361E+00 
7.9989E+00 
9.4806E+00 
I. 101 3E+OI 
1.25 1 OE+O 1 
1.3880E+01 
1.5036E+01 
1.5908E+01 
L6450E+OI 
1.6647E+01 
1.6513E+Ol 
1.6084E+0'1 
1.5414E+0I 
1.4565E+01 
1.3597E+01 
1.2568E+OI 
1.21 86E+01 
1.1950E+OI 
1.1888E+OI 
1.4087E+01 
un.5l:::.+ul 

1.3672E+01 
1.2163E+OI 
1.0863E+0[ 
9.7759E+00 
8.8509E+00 
8.0593E+c() 
7.3815E+00 
7.2738E+00 
7.1376E+00 
7. [024E+00 
7.3213E+00 

0.00001: ... 00 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.ooooE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.ooooE+OO 
O.OOOOE+OO 
4.3466E+04 
4.36 1 5E+04 
4.3934E+04 
4.4767E+04 
4.7567E+04 
5.2566E+04 
5.952 1 E+04 
6J!209E+04 

7.832IE+04 
8.9394E+04 
1.0080E+05 
1.1 I 76E+05 
1.2144E+05 
1.2904E+05 
1.3394E+05 
1.3573E+05 
1.3433E+05 
1.2994E+05 
1.230IE+05 
1.1414E+05 
1.0400E+05 
9.3237E+04 
8.2413E+04 
7. 1968E+04 
6.2231E+04 
5.8880E+04 
5.6867E+04 
5.6344E+04 
6.6368E+04 
6.37161::+04 
6.3326E+04 
5.2700E+04 
4.4030E+04 
3.7066E+04 
3.1393E+04 
2.674DE+04 
2.2910E+04 
2.2315E+04 
2.1567E+04 
2.1375E+04 
2.1902E+04 

3.93800E+OO 
6.64300E-OO 
7.74000E-02 

(J'(coh+inc) 
cm2/g 

7.9937E ·05 

1.1129E-04 
1.5407E-04 
2.1209E-04 
2.9032E-04 
3.952IE-04 
S.2349E-04 
5.3503E-04 
5.6048E-04 
5.7065E-04 
5.8616E-04 
6.2623E-04 
7.2033E-04 
9.6452E-04 
1.2845E-03 
J.7014E-03 
2.2416E-03 
'.Q177E-01 

3.8295E-03 
4.9658E-03 
6.4058E-03 
8.2207E-03 
1.0495E-02 
1.3331E-02 
j.6847E-02 
2.1183E-02 
2.6502E-02 
3.2991E-02 
4.0867E-02 
5.0375E-02 
6.1793E-02 
7.5432E-02 
9.1640E-02 
1.1080E-OI 
l.3333E-Ol 
1.4254E-01 
I.4852E-Ol 
1.5013E-OI 
1.5257E-OI 
1.5875E-Ol 
1.5970E-0[ 
1.9038E-OI 
2.259IE-Ol 
2.6683E-0 1 
3.1374E-OI 
3.6723E-Ol 
4.2790E-01 
4.3927E-01 
4.5446E-OI 
4.5855E-Ol 
4.6469E-Ol 

L 
M 
N 

III 
IV 
III 

0.000£...00 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
OOOOF.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

3.7301OE+OO 
4.50800E-OI 
7.74000E-02 

A 
run 

1.1601]1-02 

1.085E+02 
1.015E+02 
9.494E+OI 
8.881E+OI 
8.308E+OI 
7.810E+Ol 
7.772E+OI 
1.692E+OI 
7.661E+Ol 
7.615E+OI 
7.503E+01 
7.270E+OI 
6.80IE+Ol 
6.362E+01 
5.95IE+OI 
5.567E+01 
'i' ?O~E+(11 

4.872E+01 
4.557E+OJ 
4.263E+Ol 
3.988E+OI 
3.73IE+OI 
3.490E+Ol 
3.264E+OI 
3.054E+01 
2.857E+OJ 
2.672E+OI 
2.500E+01 
2.338E+01 
2.187E+Ol 
2.046E+OI 
1.914E+Ol 
1.79IE+OI 
1.675E+Ol 
1.635E+01 
1.61OE+01 
1.603E+01 
1.594E+01 
1.570E+Ol 
1.567E+OI 
1. 466E+01 
[.371E+Ol 
1.283E+OI 
1.200E+OI 
1.1 22E+OI 
1.050E+OI 
1.038E+01 
1.022E+Ol 
1.018E+OI 
1.012E+OI 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 1 0 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

1.243380E-01 
1.262272E-OI 
1.349368E-Ol 
1.442475E-01 
1.542005E-0I 
1.648404E-01 
1.7621 44E-OI 
1.8~Z32E,01 
2.013709E-m 
2.152655E-0I 
2.301188E-01 
2.459970E-OI 
2.629708E-01 
2.811158E-OI 
3.005128E-0I 
3.212482E-01 
3.4341 43E-0I 
3.671099E-01 
3.924405E-01 
4.195189E-01 
4.342380E -0 1 
4.408845E-01 
4.417840E-OI 
4.426569E-01 
4.453155E-OI 
4.484657E-OI 
4.48546OE-OI 
4.503492E-01 
4.519620E-OI 
4.530540E-01 
4.598160E-01 
4.794098E-OI 
5.12489IE-01 
5.478508E-OI 
5.8:56:52:5E-UI 

6.260625E-01 
6.510140E-01 
6.609785E-OI 
6.6363S7E-OI 

6.676215E -01 
6.692609E-OI 
6.775860E-OI 
6.881560E-Ol 
6.986890E-01 
7.014978E-OI 
7.057110E-OI 
7.154399E-OI 
7.162440E-OI 
7.648052E-OI 
8.090880E-OI 
8.175768E-OI 
B.214720E-01 

8.247744E-OI 
8.297280E-OI 
8.421120E-OI 
8.739896E-Ol 

9.342948E-OI 
9.987612E-O\ 
I.067676E+00 
1.141345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.4904H6E+00 
1.593329E+00 

JI 
elatom 

1.89026E+O 1 
1.89310E+Ol 
1.89234E+O 1 
1.88536E+O 1 
1.87580E+O 1 
1.86457E+O 1 
1.85 1 94E+O 1 
1.83786E+O 1 
1.82 1 95E+0 1 
1.80359E+OI 
1.78183E+OI 
1.75604E+Ol 
1.72294E+Ol 
1.68057E+o 1 
1.62501 E+O 1 
1.55051 E+O 1 
I. 44769E+O1 
1.297 44E+O 1 
1.05627E+Ol 
5.77615E+00 

-2.31978E-01 
-7.80538E+00 
-1.03777E+Ol 
- 1.54694E+OI 
-9.57113E+OO 
-8.22734E+OO 
-8.26674E+OO 
-1.l8403E+Ol 
-8.09054E+00 
-5.57207E+OO 

9.83374E-Ol 
8.30071E+00 
1.461 57E+Ol 
1.9 1 024E+0 1 
:2. 244'7:lb+UI 

2.46655E+Ol 
2.49558E+01 
2.39656E+0 1 
2.23863C+0 1 

2.42457E+0 1 
2.47328E+O 1 
2.60673E+OI 
2.69478E+0 1 
2.71941E+OI 
2.6674IE+OI 
2.77002E+OI 
2.89399E+Ol 
2.90168E+OI 
3.22695E+OI 
3.39638E+0 1 
3.40589E+Ol 
3.391318E+0 I 

3.35525E+0 1 
3.42947E+01 
3.52159E+01 
3.66029E+OI 

3.84530E+OI 
4.00262E+0 1 
4.1 3313E+0 1 
4.22130E+01 
4.28776E+O 1 
4.33582E+0 1 
4.37113E+01 
4.39566E+0 1 
4.41135E+0 I 

h 
elatom 

7.2014E+00 
7.0840E+00 
6.6 1 67E+00 
6.2239E+00 
5.8934E+00 
5.6 1 58E+00 
5.3826E+00 
5.1860E+00 
5.019IE+00 
4.8758E+00 
4.7503E+00 
4.6379E+00 
4.5342E+00 
4.4356E+00 
4.339 1 E+oo 
4.259IE+00 
4. 1 793E+00 
4.0943E+00 
4.0036E+00 
3.9067E+00 
3.8542E+00 
3.8306E+00 
3.8274E+00 
3.8243E+00 
1.7656E+OI 
1.7680E+OI 
1.7681E+OI 
1.7695E+OI 
2.7173E+OI 
2.7 1 87E+0 1 
2.7272E+OI 
2.7512E+Ol 
2.7734E+OI 
2.7329E+01 
2.0443b+UI 

2.5263E+Ol 
2.4496E+01 
2.4189E+01 
2.41081:+01 

2.7294E+Ol 
2.7245E+OI 
2.6995E+OI 
2.6681E+OI 
2.6373E+OI 
2.6292E+OI 
2.7594E+01 
2.7322E+OI 
2.73OOE+01 
2.5935E+01 
2.4513E+OI 
2.425IE+01 
2.4132E+OI 
2.4032E+OI 
2.4967E+OI 
2.4598E+01 
2.3685E+OI 

2.2110E+01 
2.0631E+01 
1.8950E+01 
1.7387E+OI 
1.5906E+01 
1.453EE+Ol 
1.3290E+01 
1.2140E+01 
1.1086E+01 
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2. 1 226E+04 
2.0568E+04 
1.7971E+04 
1.5813E+04 
1.4007E+04 
1.2486E+04 
1.1 1 95E+04 
1.0090E+04 
9. 1347E+03 
8.3010E+03 
7.5654E+03 
6.9096E+03 
6.3191E+03 
5.7827E+03 
5.2917E+03 
4.8589E+03 
4.4601E+03 
4.0874E+03 
3.7389E+03 
3.41 29E+03 
3.2529E+03 
3.1 842E+03 
3. 175 IE+03 
3. 1662E+03 
1.4531E+04 
1.4448E+04 
1.4446E+04 
1.4400E+04 
2.2034E+04 
2. 1992E+04 
2. 1736E+04 
2.1032E+04 
1.9833E+04 
1.8282E+04 
1.654SE+U4 
1.4788E+04 
1.3790E+04 
1.3412E+04 
1.33141:+04 

1.4983E+04 
1.4919E+04 
1.460IE+04 
1.421OE+04 
1.3834E+04 
1.3736E+04 
1.4330E+04 
1.3996E+04 
1.3969E+04 
1.2428E+04 
1.1104E+04 
1.0871E+04 
1.0766E+04 
1.0679E+04 
1.1028E+04 
1.0705E+04 
9.9319E ~03 
8.6727E+03 
7.5704E+03 
6.5046E+03 
5.5829E+03 
4.7779E+03 
4.0849E+03 
3.4933E+03 
2.9850E+03 
2.5500E+03 

u(coh+inc) 
cm2/g 

4.8019E-OI 
4.9638E-Ol 
5.7327E-01 
6.5917E-Ol 
7.5465E-Ol 
8.6022E-Ol 
9.7637E-Ol 
1.1035E+OO 
1.2419E+OO 
1.3919E+OO 
1.5535E+OO 
1.7267E+OO 
1.9114E+00 
2. 1 074E+00 
2.3 1 41E+00 
2.5310E+OO 
2.7574E+OO 
2.9923E+00 
3.2346E+OO 
3.4832E+00 
3.6136E+OO 
3.6715E+00 
3.6792E+OO 
3.6868E+OO 
3.7097E+OO 
3.7366E+OO 
3.7373E+00 
3~7527E+00 

3.7664E+00 
3.7756E+00 
3.8325E+00 
3.9934E+00 
4.2519E+OO 
4.5105E+00 
4.7672E+OO 
5.0203E+00 
5.166IE+00 
5.2222E+00 
5.23701:+00 

5.2589E+00 
5.2679E+00 
5.3130E+00 
5.369IE+00 
5.4238E+00 
5.438IE+00 
5.4595E+00 
5.5080E+00 
5.5 1 20E+00 
5.7389E+OO 
5.9250E+00 
5.9585E+00 
:'l.9737E+OO 
5.9865E+00 
6.0054E+00 
6.0518E+OO 
6.1652E,00 

6.3574E+00 
6.5333E+00 
6.6917E+00 
6.8312E+00 
6.9508E+00 
7.0495E+00 
7.1 268E+00 
7.1821 E+OO 
7.2152E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001:+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

9.972E+OO 
9.822E+oo 
9. 188E+oo 
8.595E+OO 
8.040E+OO 
7.521E+OO 
7.036E+oo 
6.582E+OO 
6. 1 57E+OO 
5.760E+oo 
5.388E+00 
5.040E+OO 
4.715E+OO 
4.4IOE+oo 
4. 1 26E+OO 
3.859E+oo 
3.6IOE+00 
3.377E+00 
3. 1 59E+OO 
2.955E+OO 
2.855E+OO 
2.812E+OO 
2.806E+OO 
2.801E+OO 
2.784E+00 
2.765E+OO 
2.764E+OO 
2.753E+00 
2.743E+OO 
2.737E+00 
2.696E+00 
2.586E+00 
2.419E+oo 
2.263E+00 
2.117E+00 
1.980E+00 
1.904E+00 
1.876E+00 
1.86813+00 

1.857E+OO 
1.853E+00 
1.830E+00 
1.802E+OO 
1.775E+OO 
1.767E+00 
1.757E+00 
1.733E+-OO 
1.73lE+OO 
1.62IE+00 
1.532E+00 
1.516E+00 
1.::509E+OO 

1.503E+00 
1.494E+00 
1.472E+OO 
1.'119E+OO 
1.327E+OO 
L24IE+-00 
I.J6IE+OO 
1.086E+00 
1.016E+00 
9.506£-01 
8.892E-OI 
8.318E-01 
7.78IE-OI 
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T ~BLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 ,ke V to E - 400-1000 ke V - Continued. 

£ 
keY 

-1.703269E+OO 
1.82079SE+OO 
1.946430E+OO 
2.080733E+OO 
2.2243~+OO 

2.377781 E+oo " 
2.S41848E+OO 
2.7 I 723SE+oo 
2.904724E+OO 
3.IOSISOE+OO 
1319406E+oo 
3.548445E+OO 
3.655498E+OO 
3.71 I 449E+oo 
3.726370E+OO 

3.748750E+OO 
3.793288E+OO 
3.804702E+OO 
3.859:2IfOE+OO 

3.9183IOE+OO 
3.934062E+OO 
3.957690E+OO 
4.0 1 6760E+OO 
4.055024E+OO 
4. 1 52750E+oo 
4.216313E+OO 
4.233263E+00 
4.258688E+OO 
4.322250E+OO 
4.334821 E+OO 
4.633924E+OO 
4.953664E+OO 
5.295467E+OO 
5.660855E+OO 
6.05 I 453E+OO 
6.469004E+OO 
6.9 1 5365E+OO 
7.392525E+OO 
7.902609E+00 
8.447890E+OO 
9.030794E+OO 
9.653919E+OO 
I.032004E+O 1 
I.J03212E+OI 
1.17Y334E+O 1 
I .260708E+O 1 
1.347697E+O I 
1.440688E+O I 
1.540095E't-O I 

I .646362E+O 1 
1.7 59961 E+O 1 
1.881398E+O 1 
2.011215E+OI 
2.1 49988E+0 1 
2.298338E+O I 
2A56923E+O 1 
2.626450E+0 1 
2.73811OE+Ol 
2.780020E+OI 
2.791196E+OI 
2.807676E+0 I 
2.807960E+O I 
2.849870E+O I 
3.00 I 405E+OI 
3.208502E+O I 

II 
elatom 

4.42037E+01 
4.42438E+O I 
4.41999E+OI 
4.40835E+O 1 
4.391 IOE+OI 
4.3684IE+OI 
4.34025E+O 1 
4.30533E+0 1 
4.26007E+O I 
4. I 9395E+O 1 
4.08316E+O 1 
3.86509E+Ol 
3.63248E+OI 
3.28236E+01 
2.88247E+O I 

3.27064E+OI 
3.55740E+OI 
3.59170E+O I 
3.671f76E+Ol 

3.60579E+Ol 
3.43002E+01 
3.65333E+Ol 
3.88109E+Ol 
3.95586E+Ol 
4.06024E+O I 
4.04916E+O 1 
3.97108E+0 I 
4.08706E+0 1 
4.22 1 27E+O I 
4.23881 E+O I 
4.48579E+O I 
4.62849E+O I 
4.72544E+01 
4.79270E+OI 
4.83927E+O I 
4.87137E+OI 
4.89322E+O I 
4.90788E+01 
4.92898E+OI 
4.93396E+OI 
4.94159E+O 1 
4.93952E+OI 
4.93405E+OI 
4.92665E+OI 
4.Y 1 ~06E+O I 

4.90870E+O I 
4.89881 E+O 1 
4.88850E+O 1 
4. 87786E't-O I 

4.86691 E+O 1 
4.85527E+OI 
4.84256E+O 1 
4.82806E+O 1 
4.81090E+OI 
4.78919E+O 1 
4. 75830E+O 1 
4.70178E+OI 
4.60767E+OI 
4.4811 OE+O 1 
4.32899E+O I 
4,48 1 20E+O 1 
4.483 24E+O 1 
4.62279E+O I 
4.75892E+OI 
4.828.36E+O 1 

h 
e/atom 

l.0I 30E+OJ 
9.2342E+OO 
8.371OE+OO 
7.6005E+OO 
6.9120E+00 
6.2955E+oo 
5.7429E+OO 
5.2385E+OO 
4.7633E+OO 
4.2790E+OO 
3.8064E+OO 
3.3869E+OO 
3.2 1 69E+OO 
3. I 337E+OO 
3.1121E+OO 

l.081OE+Ol 
1.0551E+OI 
1.0487E+OI 
I.OIS6E+OI 

9.8767E+OO 
9.8038E+OO 
1.3528E+OI 
1.3157E+OI 
l.2926E+01 
1.2377E+Ol 
1.2056E+OI 
1.1 973E+Ol 
1.3698E+OI 
1.3387E+OI 
J.3327E+OI 
J.2054E+OI 
1.09 1 6E+O 1 
9.8417E+OO 
8.8515E+OO 
7.9492E+OO 
7. I 376E+OO 
6.4 1 06E+OO 
5.7615E+OO 
5. 1 709E+OO 
4.6378E+OO 
4. I 462E+OO 
3.6763E+OO 
3.2627E+OO 
2.8984E+OO 
2.577IE+OO 
2.2933E+OO 
2.041IE+OO 
1.8179E+OO 
1.6207E't-OO 

J.444IE+OO 
1.2838E+OO 
1.1 395E+OO 
I.0092E+OO 
8.9450E-Ol 
7.9358E-OI 
7.0468E-OI 
6.2629E-OI 
5.7897E-OI 
5.6192E-01 
5.575IE-01 
3.5483E+OO 
3.5477E+OO 
3.460IE+OO 
3.lnOE+OO 
2.8394E+OO 

2. 1 796E+03 
1.8587E+03 
1.5762E+03 
1.3387E+03 
I. I 389E+03 
9.7033E+02 
8.2802E+02 
7.0654E+02 
6.0098E+02 
5.0504E+02 
4.2025E+02 
3.4981E+02 
3.2252E+02 
3.0944E+02 
3.0608E+02 

J.0568E+03 
J.OI94E+03 
1.010 I E+03 
9.6728E+02 

9.2379E+02 
9.1 330E+02 
1.2528E+03 
1.2004E+03 
I. I 683E+03 
1.0923E+03 
I.0479E+03 
1.0366E+03 
1.1788E+03 
1.135IE+03 
I. I 267E+03 
9.5336E+02 
8.0757E+02 
6.8112E+02 
5.7305E+02 
4.8 1 42E+02 
4.0437E+02 
3.3974E+02 
2.8563E+02 
2.3980E+02 
2.0120E+02 
1.6826E+02 
1.3956E+02 
1. I 587E+02 
9.6285E+OI 
8.0086E+Ol 
6.6667E+OI 
5.5505E+OI 
4.6244E+Ol 
3.8567E't-OI 

3.2147E+OI 
2.6734E+01 
2.2197E+OI 
1.8389E+OI 
1.5248E+OI 
1.2654E+01 
1.0511 E+OI 
8.7392E+OO 
7.7493E+OO 
7.4D78E+OO 
7.3202E+OO 
4.6316E+OI 
4.6303E+OI 
~.4496E+01 

3.8732E+OI 
3.2433E+OI 

cr(coh+inc) 
cm2/g 

7.2259E+OO 
7.2 I 45E+OO 
7. 18 14E+oo 
7.1271E+OO 
7.0522E+OO 
6.9579E+OO 
6.8450E+OO 
6.7 I 49E+OO 
6.5687E+OO 
6.4080E+OO 
6.2341E+oo 
6.0487E+OO 
5.9628E+OO 

. 5.9182E+oo 
5.9063E+OO 
5.8885E+OO 
5.8533E+OO 
5.8443E+OO 
5.S0l-1E+OO 

5.7552E+OO 
5.7429E+OO 
5.7245E+OO 
5.6788E+OO 
5.6494E+OO 
5.5749E+OO 
5.5269E+OO 
5.5 I 42E+oo 
5.4952E+OO 
5.4479E+OO 
5.4386E+OO 
5.2225E+OO 
5.0025E+OO 
4.780 I E+OO 
4.5567E+00 
4.3335E+OO 
4.1118E+OO 
3.8926E+OO 
3.6770E+OO 
3.4659E+OO 
3.2602E+00 
3.0604E+OO 
2.867IE+OO 
2.6810E+OO 
2.5024E+OO 
2.3315E+OO 
2. 1 686E+OO 
2.01 39E+OO 
1.8673E+OO 
1.7289E't-OO 

1.5987E+OO 
l.4764E+OO 
1.3620E+OO 
1.2552E+00 
LJ557E+OO 
I.0634E+OO 
9.7783E-OI 
8.9877E-01 
8.5258E-OI 
8.3631 E-OI 
8.3206E-OI 
8.2587E~OI 

8.2576E-Ol 
8.1038E-OJ 
7.5880E-OI 
6.9724E-Ol 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+UO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
:<.912E+OI 
3.911E+OI 
3.76IE+01 
3.283E+OI 
2.758E+Ol 

A 
nm 

7.279E-OI 
6.809E-OI 
6.370E-OI 
5.959E-Ol 
5.574E-Ol 
5.214E-OI 
4.878E-OI 
4.563E-01 
4.268E-Ol 
3.993E-OI 
3.735E-OI 
3.494E-Ol 
3.392E-OI 
3.341E-OI 
3.3:l/b-UI 

3.307E-OI 
3.269E-OJ 
3.259E-OJ 
3.213E-OI 

3.I64E-OI 
3.l52E-01 
3.l33E-01 
3.087E-OI 
3.058E-OJ 
2.986E-OI 
2.94IE-OI 
2.929E-01 
2.91IE-01 
2.869E-01 
2.860E-01 
2.676E-Ol 
2.503E-01 
2.341E-Ol 
2.190E-OI 
2.049E-OJ 
1.917E-01 
1.793E-OI 
1.677E-OI 
1.569E-Ol 
1.468E-OI 
J.373E-OI 
1.284E-OI 
1.201E-OI 
1.124E-Ol 
1.0SIE-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 

7.531E-02 
7.045E-02 
6.590E-02 
6.J6SE-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.721E-02 
4.528E-02 
4.460E-02 
4.442E-02 
4.416E-02 
4.415E-02 
4.351 E-02 
4.13IE-02 
3.864E-02 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

-E 11 h ~ (J'{coh+inc) ~K A 
keY elatom elatom cm2/g cm2/g cm2/g nm 

3.429889E+O I 4.8670 I E+O I 2.5429E+OO 2.7171E+OI 6.4083E-OI 2.318E+OI 3.615E-02 
3.66655IE+OI 4.89207E+O I 2.2763E+OO 2.2753E+OI 5.8925E-OI 1.947E+OI 3.38lE-02 
3.9 I 9543E+O I 4.90881E+OI 2.0305E+OO 1.8985E+OI 5.4217E-OI 1.628E+OI 3.163E-02 
4. I 89992E+O I 4.92000E+OI 1.8103E+OO 1.5834E+OI 4.9928E-Ol 1.361E+OI 2.959E-02 
4.479 101 E+O I 4.92746E+OI 1.6 1 33E+00 1.32ooE+01 4.6026E-OI 1.136E+Ol 2.768E-02 
4.788 1 59E+Ol 4.93230E+OI 1.4372E+OO l.IOOIE+Ol 4.2482E-Ol 9. 485E+OO 2.589E-02 
5.118s42E~ 4.93526E+Ol 1.2802E+OO 9.l660E+OO 3.9267E-01 7.914E+OO 2.422E-02 
5.471721E+O 4.93689E+Ol 1. 1 402E+OO 7.6367E+OO 3.6354E-01 6.602E+OO 2.266E-02 
5.849270E+O 1 4.94076E+Ol 1.012lE+00 6.3415E+OO 3.3718E-OI 5.486E+OO 2.l20E-02 
6.252870E+O I 4.94035E+Ol 8.9714E-Ol 5.2583E+OO 3.1334E-Ol 4.550E+OO 1.983E-02 
6.684318E+0 I 4.93931E+Ol 7.9529E-OI 4.3605E+OO 2.9179E-Ol 3.774E+OO 1.855E-02 
7 .145536E+0 1 4.93788E+O 1 7.0507E-Ol 3.6l63E+OO 2.7233E-Ol 3.131E+OO 1.735E-02 
7.638578E+OI 4.936l9E+O1 6.2514E-OI 2.9993E+OO 2.5476E-Ol 2.597E+00 1.623E-02 
8. 1 65640E+O 1 4.93449E+O 1 5.5344E-Ol 2.4839E+OO 2.3889E-OI 2.151E+OO 1.518E-02 
8.729069E+Ol 4.93260E+Ol 4.8826E-Ol 2.05OOE+OO 2.2455E-Ol 1.776E+OO 1.420E-02 
9.33 1 374E+OI 4.93055E+OI 4.3080E-Ol 1.6920E+OO 2.1158E-Ol I.466E+OO 1.329E-02 
9.97.5239E ... O 1 4.92549B+Ol 3.801ZE-Ol 1.3966E+00 I.WlS5b-UI 1.2llE+OO 1.243E-02 
1.066353E+02 4.92645E+01 3.3543E-Ol I. I 528E+OO 1.8921E-OI 9.998E-Ol 1.1 63E-02 
1.139931 E+02 4.92447E+O 1 2.960lE-Ol 9.5167E-Ol 1.7956E-OI 8.256E-OI l.088E-02 
1.2 I 8587E+02 4.92257E+o I 2.6122E-OI 7.8562E-Ol 1.7079E-Ol 6.816E-Ol l.017E-02 
1_302669E+02 4.92077E+OI 2.30-10E-OI 6.4820E-OI 1.6278E-OI 5.62413 01 9.51813-03 

1.392553E+02 4.91906E+O 1 2.0323E-OI 5.3485E-Ol 1.5547E-Ol 4.640E-OI 8.903E-03 
1.488640E+02 4.9 I 745E+O 1 1.7927E-OI 4.4135E-Ol 1.4876E-OI 3.829E-Ol 8.329E-03 
1.59 I 356E+02 4.9 I 595E+O 1 1.5814E-OI 3.6421E-OI 1.4258E-Ol 3.l59E-01 7.79IE-03 
1.701 I 59E+02 4.9 1 456E+O 1 l.3952E-Ol 3.oo57E-01 1.3687E-Ol 2.607E-Ol 7.288E-03 
1.8 I 8539E+02 4.9 1 326E+Ol 1.2309E-OI 2.4806E-OI 1.3158E-Ol 2.151E-Ol 6.818E-OJ 
1.9440 18E+02 4.91206E+O I 1.0860E-Ol 2.0473E-Ol 1.2665E-Ol 1.775E-Ol 6.378E-03 
2.078 I 56E+02 4.9l096E+Ol 9.5820E-02 1.6898E-Ol l.2204E-Ol 1.464E-Ol 5.966E-03 
2.22 I 548E+02 4.90995E+O I 8.4549E-02 1.3948E-01 1.177IE-OI 1.208E-OI 5.58IE-03 
2.374835E+02 4.90902E+O I 7.4607E-02 1.1514E-OI 1.l363E-01 9.968E-02 5.22IE-03 
2.538699E+02 4.90817E+OI 6.5837E-02 9.5043E-02 I.0976E-Ol 8.224E-02 4.884E-03 
2.7 I 3869E+02 4.90739E+Ol 5.8l00E-02 7.8460E-02 1.0607E-Ol 6.786E-02 4.569E-03 
2.901 I 26E+02 4.90668E+OI 5.1 275E-02 6,4773E-02 1.0255E-OI 5.599E-02 4.274E-03 
3.I01304E+02 4.90603E+O I 4.5253E-02 5.3476E-02 9.9183E-02 4.620E-02 3.998E-03 
3.3 I 5294E+02 4.90545E+O 1 3.9939E-02 4,415IE-02 9.5940E-02 3.812E-02 3.740E-03 
3.544049E+02 4.9049IE+OI 3.525IE-02 3.6453E-02 9.2812E-02 3.145E-02 3,498E-03 
3.788588E+02 4.90443E+OI 3.1115E-02 3.0099E-02 8.9786E-02 2.595E-02 3.273E-03 
4.05000 1 E+02 4.90399E+OI 2.7464E-02 2.4853E-02 8.6852E-02 2.14IE-02 3.06IE-03 
4.329451 E+02 4.90359E+OI 2.4243E-02 2.0522E-02 8.4002E-02 I.767E-02 2.864E-03 
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50 Z= 50 

~J(lmic weight - 1.1 86900E+02 glmol. nominal density p (glcmJ) - 7.3OOOE+00 

~,(~amslatom) - f.L(cm2/g) X 1.97090E+02. E(eV) f.L(cm2/g) - !2(e/atom) X 3.5454OE+05 

:.l edges. Edge energies (keV): 

2.9200 I E+OO L 4.46470E+00 L II 
\1 8.~3800E-00 M II 7.56400E-00 M III 
\1 V4.8~E-00 N 1.36500E-00 N 
~ IV 2.39000E-02 N V 2.39000E-02 

II 

Rdativistic correction estimate frel (H82,3/5CL) - -5.3125E-OI, -3.2820E-01 e/atom 
,uclear Thomson correction flIT - -1.1555E -02 elatom 

E 
keY 

I.OO9000E-02 

1.1 4276lE-02 
1.221612E-02 
1.305903E-02 
1.396010E-02 

1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E - 02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.342200E-02 
2.378050E-02 
2.380730E-02 
2.387610E-02 
2.40 1950E - 02 
2.437800E -02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E -02 
3.797993E-02 
4.060054E - 02 
4.340198E-02 
4,639671 E-02 
4.959809E-02 
5 ,302035E -02 
:J.66IlS/6t.-U2 

6,058959E-02 
6.477028E-02 
6.923942E-02 
7.4016,)5£02 

7.912411E-02 
8.458368E-02 
8.682800E-02 
8,815700E-02 
8.851140E-02 
8.904300E-02 
9.041995E -02 
9.665893E-02 
1.033284E-OI 
1.104581E-OI 
1.180797E-Ol 
1.262272E-OI 
l.337700E-01 
1.349368E-OI 
1.-<58175E-OI 
1.:'63635E-Ol 

ft 
e/atom 

8.40"33ETOO 

8.31660E+OO 
8.21206E+00 
8.08822E+00 
7.94054E+OO 

7.76297E+00 
7.54725E+00 
7.28160E+00 
6.94848E+00 
6.51984E+00 
5.94558E+00 
5.11472E+00 
4.07447E+00 
3.44880E+00 
3.36580E+00 
2.99671E+00 
3.16193E+00 
3.07327E+00 
2. 19506E+00 
6.54972E-OI 

-1.53839E-01 
3.64264E-Ol 
2.36543E+00 
5.47285E+00 
9.01 769E+00 
1.23644E+OI 
1.51 082E+0 1 
1.71028E+OI 
1.83880E+OI 
1.90958E+OI 
1.93800E+Ol 

1.93766E+OI 
1.91 892E+OI 
1.88876E+0 1 
1.85~\3£IOI 

1.80845E+OI 
1.74338E+OI 
1.69441 E+O 1 
1.61855E+0 I 
1.53182E+0 I 
1.62085E+0 1 
1.69648E+0 1 
1.75538E+01 
1.75484E+0 1 
1.74115E+01 
1.72315E+0 1 
1.70235E+Ol 
1.67668E+OI 
1.66942E+0 1 
1.66008E+0' 
1 .64394E+0 I 

h 
e/atom 

O.OOOOE'I"OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
o OOOOF.+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
7.1303E-01 
8.6220E-01 
1.4971E+00 
3.41 65E+00 
6.3990E+00 
9.9099E+00 
1.3138E+Ol 
1.5366E+Ol 
1.6277E+Ol 
1.5966E+01 
1.4784E+Ol 
1.3132E+01 
1.1341 E+OI 
9.6305E+00 
8.1137E+OO 

6.8318E+00 
5.782IE+00 
4,94OIE+00 
,1.274,1£+00 

3.7535E+00 
3.3495E+00 
3.2 1 77E+OO 
3.1 474E+00 
3. 1 295E+00 
4.7868E+00 
4.6507E+00 
.. l, 1380E+00 
:1.7616E+00 
3.5 1 87E+00 
3.3688E+00 
3.2869E+00 
3.2580E+00 
3.2565E+00 
3.2558E+00 
3.2556E+00 

0.000013 ..... 00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.0525E+04 
1.2539E+04 
2.0856E+04 
4.4523E+04 
7.8007E+04 
1.1 30 1 E+05 
1.4015E+05 
1.5334E+05 
1.5 1 94E+05 
1.3942E+05 
1.2077E+05 
1.0035E+05 
8.1072E+04 
6.4398E+04 
5.0753E ..... 04 

3.9976E+04 
3. 1 650E+04 
2.5296E+04 
2.0474E+04 

1.6819E+04 
1.4040E+04 
1.3139E+04 
1.2658E+04 
1.2536E+04 
1.9059E+04 
1.8236E+04 
; .5 1 78E+04 
1.2907E+04 
1.1294[+04 
1.0115E+04 
9.2321 E+03 
8.6348E+03 
8.5562E+03 
8.4990E+03 
8.4644E+03 

4.1561OE+OO 
7. 144OOE-00 
8.86OOOE-02 

a(coh+inc) 
cm2/g 

7.<)<)8<)£-05 

1.1133E-04 
1.5407E-04 
2.1202E-04 
2.9014E-04 
3.9485E-04 
5.3439E-04 
7.1929E-04 
9.6289E-04 
1.2820E-03 
1.6978E-03 
2.2363E-03 
2.7441E-03 
2.9169E-03 
2.930IE-03 
2.9642E-03 
3.036IE-03 
3.2210E-03 
3.8189E-03 
4.9513E-03 
6.3861E-03 
8.194OE-03 
1.046OE-02 
1.3284E-02 
1.6786E-02 
2.1104E-02 
2.6400E-02 
3.2862E-02 
4.0704E-02 
5.0170E-02 
0.1J38E-02 

7.51I7E-02 
9.1254E-02 
1.1033E-OI 
L3276'B-Ol 

1.5901E-Ol 
1.8956E-01 
2.0284E-Ol 
2.1090E-OI 
2.1307E-Ol 
2.1635E-01 
2.2494E-OI 
2.6570E-OI 
3.1242E-OI 
3.6569E-01 
4.2612E-01 
4.9434E-01 
5.6048E-01 
5.7095E-01 
5.7889E-01 
5.8383E-01 

L 
M 
N 

III 
IV 
III 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
0.00013'1"00 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
o ()()()E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

3.92880E+OO 
4.93300E-Ol 
8.86000E-02 

nm 

1. 160E+02 

1.085E+02 
1.015E+02 
9.494E+OI 
8.88IE+OI 
8.308E+OI 
7.772E+01 
7.270E+Ol 
6.80IE+Ol 
6.362E+Ol 
5.951E+Ol 
5.567E+OI 
5.293E+Ol 
5.214E+OI 
5.208E+OI 
5.193E+Ol 
5.162E+Ol 
5.086E+OI 
4.872E+Ol 
4.557E+Ol 
4.263E+Ol 
3.988E+Ol 
3.731E+Ol 
3.490E+01 
3.264E+Ol 
3.054E+Ol 
2J~j7h+Ul 

2.672E+OI 
2.500E+OI 
2.338E+01 
2.187E,01 

2.046E+01 
1.914E+OI 
1.79IE+OI 
1.675E+01 
1.567E+01 
1.466E+Ol 
1.428E+Ol 
1.406E+OI 
1.401E+01 
1.392E+01 
1.371E+Ol 
l.283E+OI 
1.200E+Ol 
1.122E+Ol 
1.050E+Ol 
9.822E+00 
9.268E+00 
9.188E+00 
9. 129E+00 
9.092E+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92, from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

1.371825E-01 
1.392300E -01 
1.442475E-OI 
1.542005E-OI 
1.648404E-01 
1.7~2144E-01 

1.88~7321x-01 
2.013709E~ 
2.152655E-Ol 
2.301188E-OI 
2.459970E-OI 
2.629708E -0 1 
2.811158E-01 
3.005128E-OI 
3.212482E-01 
3.434143E-OI 
3.671099E-OI 
3.924405E-OI 
4.195189E-OI 
4.484657E-OI 
4.751040E-OI 

4. 794098E-O I 
4.823760E-OI 
4.834340E-OI 
4.843152E-OI 
4.872240E-OI 
4.908335E-Ol 
4.928067E -01 
4.944960E-Ol 
4.957665E-01 
5.031660E-01 
5.12489IE-OI 
5.478508E-OI 
5.856525E-Ol 
6.260625E-OI 
6.692609E - 0 1 
7.001120E-OI 
7.108280E-Ol 
7.136856E-OI 
7.154399E-OI 
7.179720E-OI 
7186880E - 0 I 

7.412720E-OI 
7.526180E-01 
7.556436E-OI 
7.601820E-OI 
7.648052E-01 
7.715280E-OI 
8.175768E-OI 
8.661240E-OI 
8.739896E-OI 
8.793810E-01 
8.829162E-OI 
8.882190E -0 I 
9.014760E-0 1 
9 .342948E - 0 1 

9.987612E-OI 
I.067676E+OO 
1. 1 41345E+00 
1.220098E+OO 
I.J04285E+00 
1.394281 E+OO 
1.490486E+00 
1.59.D29E+(X) 
1.70J269E+00 

fl 
e/atom 

1.65757E+O I 
1.66725E+O I 
1.66976E+O 1 
1.66565E+O I 
1.66020E+O I 
1.65491 E+O I 
1.64986E+0 I 
1.64471 E+O 1 
1.63884E+O I 
1.63138E+O I 
1.62115E+OI 
1.60658E+O I 
1.58589E+O I 
1.55 550E+O I 
1.51 I 56E+O I 
1.44774E+OI 
1.35372E+O 1 
1.21 052E+O I 
9.77113E+00 
5.34 I 62E+00 

- 5.39380E+OO 
- 1.00046E+O I 
- 1.59897E+0 1 
-2.00565E+OI 
-2.71125E+OI 
-1.79385E+01 
- J.5541IE+OI 
-2.05115E+OI 
-1.51896E+OI 
-1.10983E+01 
- 1.09926E+00 

5.02345E+00 
1.60755E+0 1 
2.17958E+OI 
2.54521 E+O 1 
2.76980E+01 
2.79859E+O I 
2.69092E+O 1 
2.52636E+0 I 
2.57353E+O I 
2.7165IE+OI 
2.89963E+0 1 

2.99222E+OI 
3.00970E+O I 
2.95426E+Ol 
3.05673E+O I 
3.12055E+OI 
3.18439E+OI 
3.44946E+01 
3.6071 OE+O 1 
3.61442E+OI 
3 .60506E+0 I 
3 .56078E+0 1 
3.63432E+0 1 
3.72414E+01 
3.85344E+01 
4.03800E+0 1 
4. 1 7705E+0 1 
4.27950E+0 1 
4.35956E+0 1 
4.42078E+0 1 
4.46469E+0 1 
4.49678E+OI 
4.5 1804E+0 I 
4.531 I 2E+0 1 

h 
e/atom 

3.5528E+00 
3.5593E+00 
3.582 I E+OO 
3.6492E+00 
3.7388E+00 
3.8437E+00 
3.9584E+00 
4.0778E+00 
4.1 973E+00 
4.3 I 23E+00 
4.41 88E+00 
4.5133E+OO 
4.5924E+OO 
4.6539E+OO 
4.6958E+00 
4.7170E+00 
4.7169E+00 
4.6945E+00 
4.6509E+00 
4.5879E+00 
4.47:H'IE+OO 
4.4569E+00 
4.4439E+00 
4.4393E+00 
4.4354E+00 
2.4794E+OI 
2.4594E+OI 
2.4486E+OI 
3.808IE+01 
3.7968E+OI 
3.7320E+OI 
3.6532E+01 
3.3809E+01 
3.137IE+OI 
2.9150E+01 
2.707IE+OI 
2.5730E+OI 
2.5288E+OI 
2.5173E+01 
2.8519E+01 
2.841 8E+0 1 
2.799-1E+Ol 

2.7510E+OI 
2.7086E+OI 
2.6974E+OI 
2.827IE+1)1 
2.8106E+01 
2.7869E+OI 
2.6343E+OI 
2.4806E+OI 
2.4568E+01 
2.4407E+01 
2.4302E+OI 
2.5241 E+OI 
2.4857E+OI 
2.39-+7E+01 
2. 23.33 E+O 1 
2.0514E+01 
1.8831 E+O~ 
1.728 I E+O I 
1.5808E+01 
1.4442E+01 
1.3197E+0 1 
1.2054E+OI 
I. :OIOE+OI 
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9. I 820E+03 
9.0635E+03 
8.8042E+03 
8.3903E+03 
8.0413E+03 
7.7333E+03 
7.4501E+03 
7.1 795E+03 
6.9 I 29E+03 
6.6439E+03 
6.3686E+03 
(;OR4RP+03 

5.7919E+03 
5.4906E+03 
5. I 824E+03 
4.8698E+03 
4.5553E+03 
4.2411E+03 
3.9305E+03 
3.6270E+03 
J.J4UUb+03 
3.2961E+03 
3.2662E+03 
3.2557E+03 
3.2469E+03 
1.8042E+04 
1.7765E+04 
1.76 I 6E+04 
2.7303E+04 
2.7152E+04 
2.6296E+04 
2.5273E+04 
2. 1 880E+04 
1.899IE+04 
1.6507E+04 
1.4341E+04 
1.3030E+04 
1.2613E+04 
1.2505E+04 
1.4133E+04 
1.4033E+04 
1.3620E+04 

1.3157E+04 
1.2759E+04 
1.2656E+04 
1.3185E+04 
1.3029E+04 
1.2807E+04 
1.1423E+04 
1.0154E+04 
9.9662E+03 
9.8401E+03 
9.7587E+03 
1.0075E+04 
9.7758E+03 
9.0874E+03 
7.9279E+03 
6.8119E+03 
5.8497E+03 
5.0216E+0.' 
4.2970E+0.l 
3.6722E+0.l 
3. 1 390E+03 
2.6821 E+03 
2.2918E+03 

a(coh+inc) 
cm2/g 

5.9127E-OI 
6.0998E-OI 
6.5655E-OI 
7.5170E-Ol 
8.5693E-OI 
9.7272E-OI 
1.0995E+OO 
1.2375E+OO 
1.3871E+OO 
1.5483E+OO 
1.7212E+OO 
1.9056E+00 

2.1012E+OO 
2.3077E+00 
2.5243E+OO 
2.7505E+OO 
2.9853E+00 
3.2276E+OO 
3.4762E+OO 
3.7298E+OO 
3.9520E+OO 
3.9869E+OO 
4.0 I 07E+00 
4.01 92E+OO 
4.0263E+OO 
4.0495E+OO 
4.078IE+OO 
4.0937E+OO 
4.1069E+00 
4.1 1 69E+OO 
4. I 744E+00 
4.2457E+OO 
4.5048E+OO 
4.762IE+OO 
5.0160E+OO 
5.2644E+00 
5.4282E+OO 
S.4825E+OO 
S.4968E+OO 
5.5055E+OO 
5.518IE+OO 
5.570JC1'OO 

5.630IE+OO 
5.6826E+OO 
5.6963E+OO 
C;71(;lIF';'()() 

5.7375E+00 
5.767 I E+OG 
S.9583E+OO 
6.1 390E+00 
6. 1 664E+00 
6. 1849E+00 
6. I 969E+00 
6.2 1 46E+OO 
6.2581E+OO 
6.3600E+00 
6.537SE+00 
6.6975E+OO 
6.8387E+OO 
6.9600E+OO 
7.0606E+00 
7.1 397E+OO 
7.1969E+OO 
7.2318E+OO 
7.2444E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OJX)()E+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O;OOOE+OO 
O.OOOE+OO 
O.OOOE1'OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o JlOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 

A 
nm 

9.038E+oo 
8.905E+oo 
8.595E+OO 
8.040E+OO 
7.52IE+OO 
7.036E+OO 
6.582E+OO 
6.l57E+OO . 
5.760E+OO 
5.388E+OO 
5.040E+OO 
4.7ISE1'OO 

4.4IOE+OO 
4. I 26E+OO 
3.859E+OO 
3.6IOE+OO 
3.377E+OO 
3.1 59E+OO 
2.955E+OO 
2.765E+OO 
2.61OE+OO 
2.586E+OO 
2.570E+OO 
2.565E+OO 
2.560E+OO 
2.545E+OO 
2.526E+OO 
2.5 I 6E+00 
2.507E+OO 
2.50IE+OO 
2.464E+OO 
2.419E+OO 
2.263E+00 
2.117E+OO 
1.980E+00 
1.853E+OO 
1.77 I E+OO 
I.744E+OO 
1.737E+OO 
1.733E+OO 
1.727E+00 
1.70 1 E1'OO 

1.673E+OO 
1.647E+00 
1.64IE+OO 
1.63IE ... OO 

J.621E+00 
1.607E+OO 
1.516E+OO 
1.43IE+OO 
1.419E+OO 
1.41OE+OO 
1.404E+00 
1.396E+OO 
1.375E+OO 
1.327E+OO 
1.24IE+00 
i.16IE+OO 
1.086E+OO 
~ .016E+OO 
9.506E-01 
8.892E-01 
8.318E-01 
7.781E-01 
7.279E-01 
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r ... BLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.820795E+OO 
1.946430E+OO 
2.080733E+OO 
2.224304E+OO 
2.37778IE~ 

2.54 1 848E+<1o 
2.7 I 7235E+OO 
2.904724E+OO 
3.105150E+OO 
3 31 Q406F:+OO 

3.548445E+OO 
3.793288E+OO 
3.850224E+OO 
3.909 I 56E+oo 
3.92487 1 E+OO 
3.948444E+OO 
4.oo7376E+OO 
4.055024E+OO 
4.072978E-rOO 

4.135319E+OO 
4. 15 1 944E+OO 
4. 1 76880E+OO 
4.239222E+OO 
4.334821 E+OO 
4.375406E+OO 
4. 442377E+OO 
4.460236E+OO 
4.487024E+OO 
4.553994E+OO 
4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+OO 
6.05 1 453E+OO 
6. 469004E+OO 
6.9 1 5365E+OO 
7.392525E+OO 
7.902609E+OO 
8. 447890E+OO 
9.030794E+OO 
~.6~J~I~c+W 

I.032oo4E+OI 
1.103212E+OI 
I. 1 79334E+01 
1.26070SE+ 0 I 

1.347697E+0 1 
1.440688E+OI 
1.540095E+0 1 
1.646362E+0 1 
1.759961 E+Ol 
1.881398E+OI 
2.011215E+OI 
2.149988E+OI 
2.298338E+0 1 
2.456923E+O 1 
2.626450E+O l 
2.807676E+O 1 
2.86161 OE+O 1 
2.905410E+OI 
2.917090E+OI 
2.934610E+OI 
2.978410E+OI 
3.00 1 405E+OI 
3.208502E+O 1 
3.429889E+0 1 

fl 
elatom 

4.53763E+O 1 
4.53928E+OI 
4.53446E+0 1 
4.52231E+OI 
4.50418E+O 1 
4.48028E+OI 
4.45039E+O 1 
4.4 1 350E+O 1 
4.36444E+O I 
4.28802E+O I 
4. I 6355E+O 1 
3.89148E+OI 
3.75113E+Ol 
3.40273E+OI 
3.oo304E+01 
3.39408E+OI 
3.7 I 907E+O I 
3.79931E+Ol 
3.81101E-r01 

3.73576E+Ol 
3.55879E+O 1 
3.78115E+Ol 
4.00581 E+O 1 
4.1 4391E+Ol 
4.1 7235E+Ol 
4.16034E+0 1 
4.08219E+0 I 
4.1 9740E+01 
4.33023E+OI 
4.41919E+OI 
4.62573E+0 1 
4.75557E+01 
4.84498E+0 1 
4.90715E+OI 
4.95OOOE+0 1 
4.97938E+OI 
4.99926E+OI 
5.02028E+OI 
5.03272E+OI 
5.04269E+OI 
:l.U42I1E+U1 

5.03869E+OI 
5.03224E+OI 
5.02428E+OI 
5.0153-1E+OI 

5.oo578E+01 
4.99577E+OI 
4. 98538E+O 1 
4.97468E+01 
4.96362E+01 
4.95174E+01 
4.93865E+OI 
4.92350E+OJ 
4.90522E+0 1 
4.88J35E+OI 
4.84518E+O 1 
4.76648E+OI 
4.70981E+OI 
4.58386E+0 1 
4.43250E+0 1 
4.58608E+0 1 
4. 72498E+0 1 
4. 75904E+O 1 
U8917E+OI 
4. 94402E+O 1 

h 
eiatom 

1.0055E+OI 
9. I 859E+00 
8.3312E+00 
7.5618E+OO 
6.8741E+OO 
6.2588E+00 
5.7068E+00 
5.2058E+00 
4.6802E+00 
4.1619E+OO 
3.7073E+OO 
3.3031E+OO 
3.2 I 98E+OO 
3.1 372E+OO 
3.115SE+00 
1.0820E+Ol 
I.0465E+01 
I.OI91E+OI 
1.0090E-t-OI 

9.761SE+OO 
9.686SE+00 
l.340SE+OI 
1.3018E+Ol 
1.2464E+Ol 
1.2248E+Ol 
1.1923E+Ol 
1.1840E+Ol 
1.3561E+Ol 
1.3250E+Ol 
1.2901E+Ol 
1.1694E+OI 
1.0597E+OI 
9.555 I E+oo 
8.590SE+00 
7.7135E+00 
6.9246E+00 
6.2190E+00 
5.589IE+00 
5.01 66E+oo 
4.490SE+00 
J.~;n'll:lE+UU 

3.5329E+00 
3. I 377E+00 
2.7892E+00 
2.-1SI8E+OO 

2.2102E+00 
1.9686E+00 
1.7545E+00 
1.5653E+00 
1.3947E+00 
1.2404E+00 
1.1005E+00 
9.7529E-OI 
8.6507E-OI 
7.6798E-OI 
6.8240E-OI 
6.005IE-OI 
5.7853E-OI 
5.6159E-OI 
5.572IE-OI 
3.5328E+00 
3.4443E+00 
3.3992E+00 
3.038IE+00 
2.7208E+00 

1.9579E+03 
1.6732E+03 
1.4 I 96E+03 
1.2053E+03 
I.0250E+03 
8.7299E+02 
7.446IE+02 
6.3540E+02 
5.3437E+02 
4.4453E+02 
3.7041E+02 
3.0873E+02 
2.9649E+02 
2.S453E+02 
2.8 1 46E+02 
9.7 I 58E+02 
9.2590E+02 
8.9103E+02 
8.7834E-t-02 

8.3693E+02 
8.2717E+02 
1.1381E+03 
I.0887E+03 
1.0 1 94E+03 
9.9248E+02 
9.5 I 59E+02 
9.4118E+02 
1.0715E+03 
1.0315E+03 
9.8705E+02 
8.369SE+02 
7.095IE+02 
5.9843E+02 
5.033IE+02 
4.2274E+02 
3.550IE+02 
2.9826E+02 
2.5075E+02 
2.1053E+02 
1.7631E+02 
1. 4622C+U2 
1.2 1 37E+02 
l.ooS4E+02 
8.3852E+Ol 
6.979-1E+OI 

5.8144E+OI 
4. 8446E+O1 
4.0390E+Oi 
3.3708E+OI 
2.8096E+01 
2.3375E+OI 
1.940IE+OI 
1.6083E+01 
U344E+Ol 
i .1082E+Ol 
9.2116E+OO 
7.5830E+OO 
7. 1 678E+OO 
6.8530E+00 
6.7722E+00 
4.2681 E+Ol 
4.ICOOE+Ol 
4.0153E+OI 
3J571E+Ol 
2.8 1 24E+0 I 

<r(coh+inc) 
cm2/g 

7.2348E+OO 
7.2033E+OO 
7.1506E+OO 
7.0773E+OO 
6.9844E+OO 
6.8729E+00 
6.7439E+OO 
6.5988E+OO 
6.4390E+00 
6.2659E+OO 
6.0811E+OO 
5.886 I E+oo 
5.8413E+OO 
5.7953E+00 
5.7830E+OO 
S.7647E+00 
5.7191E+OO 
5.6825E+OO 
5.6688E-t-OO 

5.6213E+OO 
5.6087E+OO 
5.5898E+00 
5.5430E+00 
5,4719E+00 
5.4420E+00 
5.3930E+00 
5.3801E+OO 
5.3607E+00 
5.3 1 25E+00 
5.2557E+00 
5.0356E+00 
4.8 1 29E+OO 
4.589IE+00 
4.3653E+00 
4. 1 430E+OO 
3.9230E+00 
3.7066E+OO 
3,4946E+00 
3.2878E+00 
3.0869E+00 
vsn6t.+UU 

2.7053E+00 
2.525SE+OO 
2.3534E+OO 
2.189-1EiOO 

2.0334E+00 
1.8857E+00 
1.746 iE+OO 
1.6i47E+OO 
1.4913E+OO 
1.3758E+00 
1.2679E+OO 
I. 1 674E+OO 
1.0741E+OO 
9.8758E-OI 
9.0762E-OI 
8.3387E-OI 
8.1393E-OI 
7.983SE-OI 
7.9429E-OI 
7.8826E-OI 
7.7353E-OI 
7.6600E-01 
7.0367E-Ol 
6.4655E-Oi 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE-rOO 

O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
U.uuut:+uu 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE.OO 

O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
3.603E+OI 
3.463E+OI 
3.393E+OI 
2.846E+OI 
2.392E+OI 

nm 

6.809E-OI 
6.370E-Ol 
5.959E-OI 
5.574E-01 
5.214E-01 
4.878E-OI 
4.563E-OI 
4.26SE-OI 
3.993E-OI 
3.735E-OI 
3.494E-Ol 
3.269E-Ol 
3.220E-Ol 
3.172E-OI 
3.l59E-01 
3.t40E-OI 
3.094E-Ol 
3.05SE-OI 
3.04413 01 

2.998E-OI 
2.986E-OI 
2.968E-OI 
2.925E-01 
2.860E-01 
2.834E-Ol 
2.79IE-01 
2.780E-OI 
2.763E-OI 
2.723E-01 
2.676E-01 
2.503E-OI 
2.341E-OI 
2.190E-OI 
2.049E-01 
1.917E-OI 
1.793E-01 
1.677E-OI 
1.569E-OI 
1.468E-OI 
1.373E-OI 
1.2ME-Ul 
1.201E-01 
1.124E-Ol 
1.0516-01 
9.S3-1E-02 

9.2ooE-02 
S.606E-02 
8.0506-02 
7.531E-02 
7.045E-02 
6.590E-02 
6.1656-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.333E-02 
4.267E-02 
4.250E-02 
4.225E-02 
4.163E-02 
4.131E-02 
3.864E-02 
3.615E-02 
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TABLE I: Form factors. attenuation and scattering cross-sections, Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

-E 11 h I.L a(coh+inc) I.LK "-
keY e/atom e/atom cml/g cm2/g cm2!g nm 

3.66655 I E+O I 4.97671 E+O I 2.4382E+00 2.3577E+OI 5.9430E-OI 2.01IE+OI 3.38IE-02 
3.9 I 9543E+O I 4.99853E+OI 2.1809E+00 1.9727E+OI 5.4660E-OI 1.687E+OI 3.163E-02 
4. 1 89992E+O 1 5.01305E+Ol 1.9457E+OO 1.6463E+OI 5.0313E-0l 1.4IIE+OI 2.959E-02 
4.47910IE+OI 5.02279E+01 1.7347E+OO 1.3731E+01 4.6358E-OI 1.I79E+OI 2.768E-02 
4.788 I 59E+O I 5.02924E+OI I.5459E+OO I. I 446E+OI 4.2764E-OI 9. 845E+OO 2.589E-02 
5.1 I 8542E+0 I 5.03335E+OI 1.377IE+OO 9.5388E+OO 3.9503E-OI 8.216E+OO 2.422E-02 

5.471721~,+OI 5.03579E+01 1.2266E+OO 7.9476E+OO 3.6549E-Ol 6. 854E+OO 2.266E-02 
5.84927()1i~1 5.04028E+OI 1.0924E+OO 6.6212E+OO 3.3874E-OI 5.716E+OO 2.120E-02 
6.252870E+O I 5.04047E+OI 9.6868E-OI 5.4924E+OO 3.1455E-OI 4. 743 E+OO I.983E-02 
6.684318E+O I 5.03982E+OI 8.5903E-Ol 4.5563E+OO 2.9269E-OI 3.936E+OO 1.855E-02 
7. I 45536E+0 1 5.03866E+OI 7,6186E-OI 3.780IE+OO 2.7294E-Ol 3.266E+OO 1.735E-02 
7.63857813'1'"01 5.0371813'1'"01 G.7575E-OI J.IJ64E'I'"OO 2.5511E-01 2.710E'I'"OO 1.62313-02 

8. I 65640E+O 1 5.03569E+Ol 5.9847E-Ot 2.5985E+OO 2.390tE-0i 2.246E+OO 1.518E-02 
8.729069E+O I 5.03380E+OI 5.2820E-01 2. I 453E+OO 2.2446E-Ot 1.855E+OO 1.420E-02 
9.33 I 374E+OI 5.03177E+OI 4.662IE-OI 1.7713E+OO 2.113IE-01 1.532E+OO 1.329E-02 
9.975239E+O 1 S.02969E+O 1 ·1.11S2E-OI IA626E+OO 1.99-1IE-Ol 1.266E+OO 1.2-1:.lE-02 

1.066353E+02 5.02763E+OI 3.6327E-01 1.2078E+OO 1.8863E-Ol 1.046E+OO 1.163E-02 
1. 13993 IE+02 5.0256IE+01 3.207IE-OI 9.9745E-OI 1.7886E-OI 8.638E-Ol I.088E-02 
1.218587E+02 5.02366E+Ol 2.8314E-OI 8.2378E-OI I.6997E-Ol 7.136E-Ol t.017E-02 
1.302669E+02 5.0218IE+OI 2.4995E-OI n.8027E-OI 1.6187E-OI 5.893E-Ol 9.518E-m 
1.392553E+02 5.02004E+Ol 2.2061E-OI 5.6166E-OI I.5448E-OI 4.866E-OI 8.903E-03 
1.4S8640E+02 5.01838E+OI 1.9472E-OI 4.6375E-OI 1.4770E-OI 4.018E-Ol 8.329E-03 
1.59 I 356E+02 5.01682E+OI 1.7188E-Ol 3.8294E-Ol 1.4147E-Ol 3.317E-OI 7.79tE-03 
1.701 I 59E+02 5.01536E+Ot 1.5173E-Ot 3.1622E-Ol 1.3572E-OI 2.739E-OI 7.288E-03 
1.8 I 8539E+02 5.0140IE+OI 1.3395E-01 2.6114E-01 l.3040E-OI 2.262E-01 6.818E-03 

1.9440 18E+02 5.0 I 276E+0 I 1.1825E-01 2. 1 566E-0l 1.2544E-Ol 1.867E-01 6.378E-03 
2.078 I 56E+02 5.01161E+OI 1.0440E-OI 1.7812E-OI 1.2081E-OI 1.542E-OI 5.966E-03 

2.22 I 54SE+02 5.01054E+OI 9.218IE-02 1.4711E-OI 1.I647E-01 1.273E-OI 5.58IE-03 
2.374835E+02 5.00957E+OI 8.1 392E-02 1.2151E-OI 1.I238E-01 1.051E-01 5.22IE-03 

2.538699E+02 5.00867E+0 1 7.1 870E-02 I.OO37E-01 l.0852E-01 8.679E-02 4.884E-03 

2.7 I 3869E+02 5.00785E+OI 6.3464E-02 8.2909E-02 I.0484E-OI 7.I66E-02 4.569E-03 

2.901 126E+02 5.0071IE+OI 5.6043E-02 6.8489E-02 t.0133E-01 5.916E-02 4.274E-03 

3.101304E+02 5.00642E+01 4.9492E-02 5.6580E-02 9.7978E-02 4.885E-02 3.998E-03 

3.315294E+02 5.00580E+01 4.3709E-02 4.6743E-02 9.4755E-02 4.033E-02 3.740E-03 

3.544049E+02 5.00524E+01 3.8603E-02 3.8618E-02 9.1650E-02 3.330E-02 3.498E-03 

3.788588E+02 5.00473E+O 1 3.4094E-02 3.I906E-02 8.8650E-02 2.750E-02 3.273E-03 

4.05000 1 E+02 5.00426E+OI 3.01 14E-02 2.6362E-02 8.5744E-02 2.270E-02 3.061E-03 

4.329451 E+02 5.00384E+Ol 2.6598E-02 2.1782E-02 8.2924E-02 1.875E-02 2.864E-03 
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Sb Z= 51 

~',(lmic weight - 1.217S00E+02 g/mol. nominal density p (glcm3
) - 6.6790E+OO 

~.<Nmslatom) - f.l.(cm2/g) X 2.0217IE+02. E(eV) f.l.(cm2/g) - He/atom) X 3.4S629E+OS 

J (dges. Edge energies (ke V): 

. ~ 3.04912E+OO L 4.69830E+OO L II 
\! 9.43700E-OO M II 8.11900E-OO M III 
\1 V S.27S00E-OO N I I.S2000E-OO N II 
\ IV'., , 3.I4000E-02 N V 3.I4000E-02 
Relativistic correction'e,stimate ire! (H82.3/SCL) - -5.584IE-01. -3.4S00E-01 e/atom 
\l.iclear Thomson correction fNT - - J .1720E-02 e/atom 

e; 

keY 

1.069000E - 02 
1.1 4276IE-02 
1.221612E-02 
I J05903E-02 
J.3960IOE-02 
1.492335E-02 
1.~'J~jUbE-UL 

l. 70S382E -02 
1.8230S3E-02 
1.948844E-02 
2.083314E-02 
2.227063E - 02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3.077200E-02 
3.109002E-02 
3. 1 24300E-02 
3.136860E-02 
3.155700E-02 
3 .202800E -02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E -02 
4.340 198E - 02 
4.63967IE-02 
4.959809E-02 

5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.91241IE-02 
8.458368E - 02 
9.041995E-02 

9.643200E-02 
9.665893E-02 
9.790800E-02 
1.8JOI60E-02 
9.889200E-02 
I.OOJ680E-OI 
I.03J284E"·OI 
1.10.158IE-01 
1.180797E -0 I 
1.262272E-01 
I.J49J68E -01 
1 . .142475E - 0 1 
1 ,489600E - 0 : 

11 
elatom 

5.60066E+OO 
5.501 28E+OO 
S.38564E+OO 
5.25072E+OO 
5.09278E+OO 
4.907 1 4E+OO 
4.olS7'J:>E+OU 
4.42767E+OO 
4.1 1650E+OO 
3.741 42E+OO 
3.28467E+OO 
2.72 1 24E+OO 
2.0 1 461E+OO 
1.10848E+OO 

-9.05118E-02 
-1.75747E+OO 
- 3.84438E+OO 
-4.36403E+OO 
-4.65656E+OO 
-4.98693E+OO 
-5.20918E+OO 
-5.9697 1 E+OO 
- 8.47735E+OO 
- 1.49079E+0 1 
-2.07779E+01 
-1.99494E+OI 
-9.2 1 232E+OO 

7.33816E+OO 
2.2S266C't'O I 

3.20942E+O 1 
3 .59 1 27E+O 1 
3.58926E+O 1 
3.4008IE+OI 
3.! 5490E+O 1 
2.91518E+OI 
2.70458E+O I 
2.S2S44E+O I 
2.36943E't'O 1 

2.20731 E+O 1 
2.; 9889E+O 1 
2. ~ 2835E+0 1 
2.05485E+O I 
2.: 1727E+01 
2.:5874E+OI 
:.:6265E+01 
2.~2J4IE+OI 

2.07 308E+O 1 
2.02J70E+O I 
1.97643E+OI 
1.92875E+OI 
1.90102E+OI 

h 
e/atom 

O.OOOOE+OO 
O.OOOOR+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
U.OUOOE+OU 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.576IE-OI 
3.703IE-OI 
9.1655E-01 
4.4790E+OO 
1.4207E+Ol 
2.9219E+01 
4.2628E+01 
4.7650E+Ol 
4.J565E't'OI 

3.4420E+OI 
2.4603E+OI 
1.6521E+OI 
1.0746E+OI 
6.9378E+OO 
4.531IE+OO 
3.0369E+OO 
2.II06E+OO 
1.5317E+OO 

I. 1 759E+OO 
I. I 656E+OO 
1.1 1 22E+OO 
1.0964E+OO 
2.4069E+OO 
2.3200E+OO 
2. 1 662E+OO 
1.8840E+OO 
1.7036E+OO 
1.6018E+OO 
1.5574E+OO 
1.5578E+OO 
1.57IJE+OO 

O.OOOOE+OO 
OOOOOR-I-OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.82ISE+03 
3.9962E+03 
9.5316E+03 
4.3573E+04 
1.2929E+05 
2.4873E+05 
3.3946E+05 
3.5496E+05 
3.03.59E't'0.5 

2.2438E+05 
1.5003E+05 
9.4243E+04 
5.7344E+04 
3.4632E+04 
2.1158E+04 
1.3266E+04 
8.6242E+03 
:5.8:548E+OJ 

4.2147E+03 
4. I 680E+03 
3.9263E+03 
3.8551 E+03 
8.41 22E+03 
7.9891 E+03 
7.2459E+03 
5.8952E+03 
4.9866E+D.l 
4.3860E+03 
3.9891 E+OJ 
3.7327E+03 
3.6458E+03 

4.38040E+OO 
7.65600E-OO 
9.84000E-02 

8.4545E-05 
II 74QR-04 

1.6235E-04 
2.2308E-04 
3.0484E-04 
4.142SE-04 
5.5991E-04 
7.5262E-04 
1.0062E-03 
l.3379E-03 
1.7696E-03 
2.328lE-03 
3.0467E-03 
3.9662E-03 
5.1 364E-03 
6.6175E-03 
8.1662E-03 
8.4818E-03 
8.6363E-03 
8.7645E-03 
8.9592E-03 
9,4578E-03 
1.0816E-02 
1.3722E-02 
1.7322E-02 
2.1757E-02 
2.719IE-02 
3.3S16E-02 
4. I 848E-02 

5.1536E-02 
6.3160E-02 
7.7035E-02 
9.35!OE-02 
1.1297E-01 
l.3584E-OI 
1.625SE-OI 
1.9369E-OI 
L,2969E-UI 

2.6957E-Ol 
2.7113E-Ol 
2.7978E-OI 
2.8253E-01 
2.8667E-OI 
2.9714E-OI 
3.1860E-OI 
3.727IE-OI 
4.3406E-OI 
5.0327E-OI 
5.8095E-O: 
6.677IE-Oi 
7.1292E-01 

L 
M 
N 

III 
IV 
III 

O.OOOE+OO 
nJ)(lOF-I-flO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOR+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.OUUE+W 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

4. 1 3220E+OO 
5.36900E-01 
9.84000E-02 

A 

nm 

1.160E+02 
J .Os:!5E+02 

1.015E+02 
9.494E+OI 
8.881E+O] 
8.308E+OI 
7.772E+01 
7.270E+OI 
6.80IE+OI 
6.362E+OI 
5.95IE+01 
5.567E+Ol 
5.20SE+Ol 
4.872E+01 
4.557E+Ol 
4.263E+OI 
4.029E+Ol 
3.988E+OI 
3.968E+Ol 
3.952E+OI 
3.929E+01 
3.87IE+OI 
3.73IE+Ol 
3,490E+OI 
3.264E+OI 
3.054E+OI 
2.857E+01 
2.672E+OI 
2.':;OOE+OI 
2.338E+OI 
2. I 87E+OI 
2.046E+OI 
I.QJ4E-I-OI 

1.791E+OI 
1.675E+O] 
1.567E+OI 
1.466E+OI 
1.371E+UI 
1.286E+OI 
1.283E+OI 
1.266E+OI 
1.26IE+OI 
1.254E+Ol 
1.235E+OI 
1.200E+OI 
l.I22E+OI 
I.050E+OI 
9.822E+OO 
9. I 88E+OO 
8.595E+OO 
8.323E+OO 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.5121\001::-01 

1.518480E-01 
1.527600E-01 
1.542005E - 01 
1.550400E-01 
1.648404E-01 
1.762144E~ 
1.883732E -01 
2.013709E-01 
2.152655E-OI 

2.301188E-01 
2.459970E-01 
2.629708E-01 
2.811158E-0[ 
3.005128E-0[ 
3.212482E-01 
3.434143E-01 
3.671099E-01 
3.92440.5E-OI 

4.195189E-OI 
4.484657E-OI 
4.794098E-01 
5.12489IE-OI 
5.1695OOE-01 
5.248625E-01 
5.261620E-OI 
5.269725E-Ol 
5.301 37:'iE-01 

5.342155E-Ol 
5.36363 \ E-Ol 
5 .380500E - 0 1 
5.395845E-Ol 
5.478508E -0 1 
5.856525E-01 
6.260625E-Ol 
6.692609E-Ol 
7.1543991::::-01 

7.502880E-OI 
7.617720E-OI 
7.648052E-OI 
7.64834<1E-OI 
7.694280E-0 1 
7.809120E-OI 
7.956620E-OI 
8.078405E -01 
8.II088IE-OI 
8.159595E-OI 
>I.175768E-OI 
8.281.380E-01 
~.7?<)8<)6I;:-OI 

9.2..t8260E-OI 
9 .. Q29-1.8E-(i1 
') . 3 898 I 5 E - 0 I 
c).-1.~7S6JE-OI 

9.-1.8-1.IS5[-01 
C).6~57-hlE - 01 
'J.'iK;61:E-OJ 
: .067(,76E+0<1 
:.: ~l :;~:;I:>()O 

; .220()9SE+110 
:1·0-1.~S5E+(lO 

1.<';1-1.281 E+OO 
1.-1.'iO.tS('E+OO 
: .:icJ3.<29E+i)\l 
1.703 :(;9E+OO 

fl 
e/atom 

1.&7&251::+01 

1.85939E+0 1 
1.87254E+0 1 
1.87836E+01 
1.87879E+0 1 
1.86293E+0 I 
1.83933E+01 
1.81581E+OI 
1.79281 E+O 1 
I. 77023E+0 1 

1.74794E+01 
1.72549E+01 
1.70152E+01 
1.67428E+01 
1.64168E+0 1 
1.60 178E+0 1 
1.55023E+01 
1.48094E+O 1 
1 .38406E ... 0 1 

1.24195E+0 1 
1.01810E+01 
6. \ 5466E+00 

-4.39626E+00 
-7.65911E+00 
-1.99185E+0 1 
- 2.55442E+0 \ 
-3.30107E+OI 
- 2. 1 8369E+O 1 

- \ .86600E+0 1 
-2.43979E+0 I 
-1.88391 E+OI 
- 1.32225E+0 1 
- 1.09635E+00 

1.63151E+01 
2.32994E+0 1 
2.7254IE+01 
2.954611::::+0 I 

2.98255E+0 1 
2.87013E+01 
2.70528E+01 
2.70121 E+O 1 
2. 89494E+0 1 
3.08036E+0 1 
3.1 7950E+0 1 
.lI9318E+OI 
3.13556E+OI 
3.2388JE+0 I 
3.26333E+OI 
3.36578E+O 1 
?6075SE,OI 

3. 75-1.87E+O 1 
3.7611IE+01 
:\.75 \ nE+O\ 
3.70730E+01 
J.78019E+01 
3.Sfl90 1 E+O 1 

H)OI-1.3E+01 
-1..1 S815E+01 
~.~. 1 ~:'OC-r() I 

..\.")()900E+OI 
-1. . ..\>I.'.'i>lE+OI 
..\.:i..\081 E+OI 
..\.58155 E+O 1 
~.c' 1 1 OM:: + (I 1 
,,\('.~C)-l·('E +0: 

h 
e/atom 

I.Sg03£+OO 

1.5829E+00 
1.9 1 25E+00 
1.9230E+00 
1.9293E+00 
2.015IE+00 
2.1333E+00 
2.2710E+00 
2.4256E+00 
2.5975E+00 

2.7840E+00 
2.978IE+00 
3. 1 730E+00 
3.3666E+00 
3.5553E+00 
3.7348E+00 
3.901IE+00 
4.0507E+00 
4.1813E ... OO 

4.2907E+00 
4. 3779E+00 
4.4440E+00 
4.48\6E+00 
4.4842E+00 
4.4879E+00 
4.4884E+00 
4.4887E+00 
2.8634E+OI 

2.8262E+OI 
2.8069E+OI 
4.394IE+OI 
4.3714E+OI 
4.2526E+OI 
3.7707E+OI 
3.3734E+OI 
3.0618E+OI 
ViOO31::::+01 

2.633IE+01 
2.582IE+OI 
2.5689E+OI 
2.5688E+OI 
2.8986E+01 
2.8502E+01 
2.7902E+OI 
2.7424E+OI 
2.7299E+01 
2.8607E+01 
2.8546£+01 
2.8156E+OI 
1.656£1;: i 01 

2,4989E+0: 
2,471"'E+0) 
2..+580£+0\ 
2 . ..w7~E+Ol 
2.5-hl5E+O: 
:.SO: 5E+0: 
:.4069E+01 
2.21 :9E.,.Oi 
::.O:'O-;C~(': 

1.S';..\.OE+I) : 
171()7E~f)! 

1.:;6~8E+()1 

! ..+29.\E~I); 

! .. 'O:;:-;E+Ij' 
i.»~N'>()· 

J. Phys. Chem. Ref. Data, Vol. 24, No.1, 1995 

3.611-1£+03 

3.6030E+03 
4.3270E+03 
4.3102E+03 
4.301IE+03 
4.225IE+03 
4. 1 843E+03 
4. 1 669E+03 
4. 1 633E+03 
4.1706£+03 

4.1815E+03 
4. 1843E+03 
4. 1 703E+03 
4. 1392E+03 
4.089 1 E+03 
4.01 83E+03 
3.9262E+03 
3.8137E+03 
3.6826E-r03 

3.5350E+03 
3.3740E+03 
3.2039E+03 
3.0224E+03 
2.9981E+03 
2.9553E+03 
2.9484E+03 
2.9440E+03 
1.8669E+04 

1.8285E+04 
1.8087E+04 
2.8226E+04 
2.800IE+04 
2.6829E+04 
2.2253E+04 
1.8624E+04 
1.5812E+04 
t.J52lH::+04 

1.2129E+04 
1.1715E+04 
1.1609E+04 
1.I608E+04 
1.302IE+04 
1.2615E+04 
1.2120E+04 
I. 1 733E+04 
1.1633E+04 
1.2118E+0-1-
1.2068E+0-1. 
1.1751 E+O-1. 
i.0507b~O 1 

9.3388E+05 
9.1-1.25E+03 
9.0475E+03 
8.9719E+OJ 
9.2583E+03 
8.98~ 1 E+O.' 
~U~94E+03 

7.160SE+03 
6.1494[:+0:'-

5.~80JE+O.' 

..\.5'_'.<E+0.' 

.'.:-INOE+O::: 

.<.31"'3E+03 
:.'.S325E.,.().' 
2.·.o10E+O_' 

cr(coh+inc) 
cml/g 

7.350g£-01 

7.4102E-OI 
7.4995E-OI 
7.641IE-01 
7.7240E-01 
8.7068E-OI 
9.8789E-01 
1.1 1 62E+00 
1.2558E+00 
1.4070E+00 

1.5700E+00 
1.7447E+00 
1.931OE+00 
2. 1 286E+00 
2.3370E+00 
2.5558E+00 
2.784IE+00 
3.0211E+00 
3.26.56E ... OO 

3.5 1 64E+00 
3.7722E+00 
4.0315E+00 
4.2927E+00 
4.3267E+OO 
4.3862E+00 
4. 3959E+00 
4.40 1 9E+00 
4.42.54E+OO 

4.4554E+00 
4.4711E+OO 
4.4834E+00 
4.4945E+00 
4.5540E+00 
4.8 1 36E+00 
5.0696E+00 
5.3203E+00 
).)6j)I:::+UU 

5.7314E+00 
5.7839E+00 
5.7976E+00 
5.7977E+00 
5.8 1 82E+00 
5.8685E+00 
5.9312E+OO 
5.9814E+OO 
5.9945E+00 
6.014OE+00 
6.0205E+00 
6.0619E+00 
6.:1:'<051;:+00 

6.3971 E+OO 
6,4260E+00 
6. 44OOE+OO 
6,4512E+00 
6.467RE+OO 
6.5082E+00 
6.0053E+OO 
6.7670E+OO 
C,. ')O')gE tOO 

7.m~6E+00 

7.1.:::..\6£+00 
7.:: 1..\9E+00 
1.2731 [+(1) 

7 .. 1089E+OO 
; .. l~~-'E+OO 

O.OOOE+OO 

O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O'OOOE+OO 
O.oooE+oo 
O.OOOE+OO 
O.OOOE ... OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.oooE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOQE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OI){) 1;: ... 00 

0.0001::+00 
0.000£+00 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.O()OE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.()(XlE+OO 
O.OO0E+OO 

nm 

8. 1 98E+OO 

8. 1 65E+00 
8.116E+00 
8.040E+00 
7.997E+00 
7.52IE+00 
7.036E+00 
6.582E+00 
6. 1 57E+00 
5.760E1-00 

5.388E+OO 
5.040E+00 
4.715E+00 
4.4 1 OE+OO 
4. 1 26E+00 
3.859E+00 
3.610E+00 
3.377E+00 
3.1.59E-rOO 

2.955E+00 
2.765E+00 
2.586E+00 
2.419E+00 
2.39&£+00 
2.362E+00 
2.356E+00 
2.353E+00 
2.339E+OO 

2.32IE+00 
2.312E+00 
2.304E+00 
2.298E+00 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+OO 

1.652E+00 
1.628E+00 
1.62IE+00 
1.62IE+00 
1.611E+00 
I.S88E+00 
1.558E+00 
1.535E+00 
1.529E+00 
\.519E+00 
1.516E+00 
1.497£+00 
I JIClF+OO 

1.341E+OO 
1.327E+00 
1.320E+OO 
1.315£+00 
1.307E+00 
1.288E+00 
1.24IE+()() 
1.161E+00 
I.086E+OO 

1.016E+00 
':I.506E-01 
8.892E-OI 
1UI8E-OI 
7.78IE-OI 
7.279E-OI 
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',aLE I: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400--1000 keY - Continued. 

keY 

I.Q1079~F ... OO 

1.946430E+OO 
c.080733E+00 
2.224304E+OO 
2.377781 E+oO' 
2.541848E+00 
2.7 I 7235E+00 
2.904724E+OO 
.1.105150E+00 
3.3 I 9406E+00 
3.548445E+00 
.'.793288E+00 
4.049556E+00 
4.055024E+00 
4.1 I I 539E+00 
4.1 281.l6SE+00 
4.152861 E ... OO 
4.2 I 4844E+00 
4.2927nE I 00 

4.334821 E+OO 
4.358498E+00 
4.376020E+OO 
4.402302E+OO 
4.468008E+OO 
4.604334E+OO 
4.633924E+OO 
4.674808E+OO 
4.693602E+00 
4.721791 E+oo 
':.792266E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.051 453E+00 
6.469004E.,.00 
6.9 I 5365E+00 
7.392~2:5e+00 

7.902609E+00 
8.447890E+00 
9.030794E+OO 
9.653919E+00 
1.032004E+0 I 
1.1 03212E+0 1 
1.I79.134E+01 
1.260708E+0 1 
1 . .'47697E+O I 
1 . .;4()688E.,.01 
. SID095E+OI 
1.6-l6.16~E+0: 

1.-:'59Q(,1f.'+nl 

1.~81 <9SE+I~ 1 

2.011:215E+01 
2.1-19988[+01 

2.29S.'.1~E+ni 
:. -I5C'Y2.'·::;+1i I 
~.(::6·~:;lE+Oi 

:.S07676E-lll 
'::.98:-\ I :'xE-1) I 
'JI01405E·()· 
.'.O.'.'874E+() I 
.~.(),t{-£'71 E+Cj; 

3.064.1,(16Ei l )! 

.'.101112h·11j 
~.':!0850~E + 1..1 I 
,",-4~l}~~IjE+iq 

I, 
e/atom 

4.641 33E+OI 
4.64607E+01 
4.64584E+OI 
4.64054E+01 
4.628 I 6E+0 I 

',OW4:iE+O 1 

4.~8465E+01 
4.55381 E+O 1 
4.51717E+01 
4.46 I 9OE+0 I 
4.3 7679E+0 1 
4.23394E+01 
3.86985E+01 
3.85259E+01 
3.524951::+UI 
3. I 2844E+0 1 
3.51 768E+0 I 
3.84252E+Ol 
l.94207E .. () 1 

3.92292E+01 
3.86 I 96E+0 I 
3.68523E+OI 
3.90524E+Ol 
4.12611E+01 
4.28218E+0 I 
4.29076E+01 
4.27008E+Ol 
4.19213E+01 
4.30690E+Ol 
4,43895E+OI 
4.58807E+0 I 
4.76632E+OI 
4.88405E+01 
4.96541 E+01 
5.02187E+0 I 
5.06070E+O~ 

5.0872712+01 

5.10531E+01 
5.12517E+01 
5.1 3849E+0 1 
5.1-145IE+OI 
5.:424IE+OI 
5.13726E+01 
5.13015E+OI 
5.12 i78E+OI 
5.1 1159E-OI 
5.1 C287E+0 1 
5.09275E+0: 
5.08228E+1)1 
5.011 50E+0 I 
5.06025E+01 
5.04806E+0 I 
S.O.1444E+O I 
5.0· g-l5E+J I 
-I-J')~721::+IiJ 

"')' 1 OSF.+O: 
.\·J:";8.1E~()1 

UII~~E,OI 

.t. ")1)24E+0 I 

.1.f"S66SE+O: 

.l.5.~':"~.{F·t-O I 

4.6~B7~E+O I 
4.826 ,(,E+C I 
~.,)~)! ')1:.+(11 

:=; .n:.;' ~E .1,1 ~ 

!J 
eiatom 

1.0897E+01 
9.9536E+00 
9.0959E+00 
8.2687E+00 
7.5I.l66E+00 
6.82:i3E.,.00 

6.2 I 55E+00 
5.6689E+00 
5.1180E+00 
4.5597E+00 
4.0612E+00 
3.6230E+00 
3.2402E+00 
3.2328E+00 
3.1'79E+OO 
3.1 365E+00 
1.0786E+01 
1.0425E+01 
9.9960E+00 
9.7756E+00 
9.67 I 5E+00 
9.5967E+00 
1.3294E+01 
1.2\1UII::+Ol 
1.2 I 62E+0 I 
1.2022E+01 
1.1 837E+01 
1.1 754E+01 
1.3468E+Oi 
L3158E+01 
1.2511E+Ol 
:.1356E+OI 
1.0281E+01 
9.2620E+00 
8.3229E+00 
7,4727E+00 
6.7098£ ... 00 

6.0285E+00 
5.4 1 84E+00 
4.8549E+00 
4.3109E+00 
3.8246E+00 
3.3957E+00 
3.0177E+00 
2.68~2E+00 

2.3R98E+OO 
2.1296£+00 
1.8973E+OO 
1.69BE+OO 
1.5 :06£+00 
IJ"55F.+OO 
1.1969£-'-OO 
1.0614E+00 
\1.·!12UE-'0: 
~ __ '~-l<)(;'" 0 

-A:15E-ill 
().531(;[-CI 
5.~o1N::-C I 
:',73~'E-Ol 

S,{'15:E-O: 
5.5716[- ;")) 

3.51·lSE+()(I 

1.-1275E+OO 
, .C520[+O(j 
:.91111[+IXI 

fJ. 
cm'/g 

2.0684E+03 
1.7675E+03 
1.5109E+03 
1.2849E+03 
1.09)(E+03 
?2807E,02 

7.906 I E+02 
6.7454E+02 
5.6968E+02 
4.7477E+02 
3.9557£+02 
3.3011E+02 
2.7655E+02 
2.7554E+02 
2.65461: ... 02 

2.626IE+02 
8.9766E+02 
8.5487E+02 
8.0482E+02 
7.7944E+02 
7.6695E ... 02 
7.5797E+02 
1.0437E+03 
9.97911':+02 

9. I 295E+02 
8.9672E+02 
8.7513E+02 
8.6552E+02 
9.8582E+02 
9.4896E+02 
8.7293E+02 
7.4119E+02 
6.2i1IE+Oi. 
5. 2900E+02 
4.4468E+02 
3.7349E+02 
-:; 1';711" .. 02 

2.6366E+02 
2.2 I 68E+02 
~.858IE+02 

1.5434E+02 
1.2809E+02 
1.0639E+02 
8.844OE+01 
7.3589E+01 
6.1288E+OI 
5.1089£+01 
U59IE+OI 
35528E+01 
c.9665E+01 
1.-1718E+OI 
2:,)568E+0' 
:. 7062E+0', 
'A154E+1l1 
1, 1752L-t-O 1 

~).c664r+OO 

iI.Il·IOSE+O!) 
''.6X97'·:+OU 
('.6030E+00 
':' .. 3970[+(11) 

(' .. ~~ I SlE+LlO 
1%·IDE+OI 
.'-~(NIE+<l1 

,; :"031E+U; 
:.~3.'·IE-'11 

u(coh+inc) 
em'/g 

7.3133E+00 
·1.:l~:'!jb+OO 

7.2298E+00 
7. 1 566E+OO 
7.0636E+00 
6.951 BE ... OO 

6.8223E+00 
6.6766E+00 
6.5I60E+<lO 
6.3419E+OO 
6. I 559E+00 
5.9596E+00 
5.7588E+00 
5.7546E+00 
5.711 tE+oo 

5.6984E+00 
5.6795E+00 
5.6324E+00 
5.5737E+OO 
5.5423E+00 
5.5248E+00 
5.5118E+00 
5,4924E+00 
S.4+4lE+OO 

5.3456E+00 
5.3245E+00 
5.2955E+00 
5.2822E+00 
5.2623E+00 
5.213IE+00 
5. 1 025E+00 
4.8779E+OO 
4.6J20E+O() 

4,4261£+00 
4.2015E+00 
3.9793E+OO 
3.7606E+00 
3.5463E+OO 
3.337 I E+OO 
3. 1 339E+00 
2.9372£+00 
2.7476E+00 
2.5655£+00 
2.3911 E~OO 
2.2248E+00 
2.0667E+00 
1.9168£+00 
1.7752E+00 
.. 6.118E+00 
1.5165E+00 
1 .. 1992E+OO 
I.cS95E+OO 
1 i874E+00 
I.092~E+CI() 

1.00-15(;,00 

S.2310E-OI 
~.-I8()1E-Ol 

, 8.'29E·-01 
778S8E-OI 
'.6~27E-·01 

7.f~-l:;5E-f)~ 

:.5XS.1E-O: 
':' . .l4.\"E-O, 
7.15.m'-01 
".5; 15E I) I 

tJ.K 
cm'/g 

O.oooE+OO 
O.OOOE-t-OO 

O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE ... OO 
O.oooE ... OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
OOOOF+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 
O.oooE ... oo 
0.000£+00 
O.OOOE .. OO 

O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE,oo 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
0.000[+00 
C.oooE+OO 
O.oooE~OO 

O.oooE+OO 
D.oooE+OO 
G.oooE+OO 
U.wvr:.+oo 
O.OOOE ... OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE .. OO 

O.OOOE+OO 
0.000::+00 
O.OOOE+OO 
il.oooE+OO 
O.OOOE+OO 
I).OOOE+OO 
.1.:1·\3E+OI 
3.2: 4E-OI 
2.960E.,.01 
2.·187E+OI 

nm 

6.809E-Ol 
G.:l70C 01 

5.959E-01 
5.574E-01 
5.214E-01 
4.878E-OI 
4.563E-01 
4.268E-01 
3.993E-01 
3.735E-01 
3.494E-01 
3.269E-01 
3.062E-01 
3.058E-Ol 
3.016E-01 
3.003E-01 
2.986E-Ol 
2.942E-01 
2.888E-01 
<.8608-01 
2.845E-OI 
2.833E-OI 
2.816E-01 
2.77'11"-01 
2.693E-01 
2.676E-01 
2.652E-01 
2.642E-OI 
2.626E-01 
2.587E-01 
2.503E-OI 
2.34IE-01 
2.100",-01 

2.049E-OI 
1.917E-OI 
1.793E-01 
I. 677E-()1 
1.569E-0: 
1.468E-01 
1.373E-0 I 
1.284E-OI 
1.201E-01 
1.124E-01 
1.05IE·-01 
9.8.'4E-02 
9.2ooE-02 
8.606E-02 
8.050E -02 
7.5:11[-02 
7.0-l5E-02 
0.590e-02 
G.16SE-()2 
5.767E-02 
U95E-02 
'i()46E-02 
4.721 E -C2 

".-I16E-"02 
-I.149E-02 
... 1.1 1[-02 
-I.087E-02 
-I.070E-02 
-I.O-+6E--J2 
3.987E - (12 
3.X6-1E-02 

.1.(,15E" 01 

.J PhY<l. Cham. Ref. Data. Vol. 24, No.1, 1995 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-D.01O keY to E - 400-1000 keY - Continued. 

E Ii h Ii. a(coh+inc) !'-K ,\ 

keY eiatom e/atom cm'/g cm'/g cm'/g nm 

3.?I?S43E.Ol 5.0SS7IE.+OI 2.336SE ... OO ?OM4E+Ol 5.5523E-Ol 1.758E+01 3.163E-02 
4. [89992E+o1 5.10451E+01 2.0865E+00 1.7212E+01 5.1087E-01 1.472E+OI 2.959E-02 
4.479101E+01 5.11700E+01 1.861 [E+OO 1.4361E+Ol 4.7049E-Ol 1.230E+OI 2.768E-02 
4.788159E+OI 5.[2536E+OI 1.6592E+00 1.1977E+01 4.3380E-OJ 1.028E+01 2.589E-02 
5.1m42E+Ol 5.13083E+Ol 1.4786E+00 9.9840E+OO 4.0050E-01 8.578E+00 2.422E-02 
5.47172IE+OI' 5.1 3425E+Ol 1.3 1 73E+00 8.32IOE+00 J./U.lLE-O! 7.159E+OO 2.206E-02 
5.849270E+OI 5.1 36[9E+oI !.l735E+00 6.9344E+OO 3.4299E-01 5.973E+00 2.120E-02 
6.252870E+O 1 5.14029E+01 1.0438E+00 5.7698E+00 3.1826E-01 4.973E+00 1.983E-02 
6.6843 [8E+o 1 5.14014E+OI 9.2605E-01 4.7884E+OO 2.9592E-Ol 4. I 28E+00 1.855E-02 
7. 145536E+o 1 5.13932E+Ol 8.2164E-01 3.9743E+OO 2.7573E-Ol 3.427E+00 1.735E-02 
7 .638578E+O 1 5.1 3809E+OI 7.2906E-01 3.2989E+OO 2.5749E-01 2.845E+00 1.623E-02 
8. 1 6564OE+o 1 5. [ 3667E+O 1 6.4593E-Ol 2.7340E+OO 2.4102E-01 2.358E+OO 1.518E-02 
8.729069E+Ol 5.13491E+OI 5.7023E-Ol 2.2578E+00 2.2615E-Ol 1.949E+00 1.420E-02 
9.331374E...oI 5.1 3295E+OI 5.0344E-OI 1.8647E+OO 2.1270E-01 1.611E+00 1.329E-02 
9.975239E+01 5.13089E+0 I 4.4450E-Ol 1.540 I E+OO 2.0054E-01 1.3311::+00 ! .14.>1,-02 

1.066353E+02 5. 12882E+OI 3.9249E-Ol 1.2722E+OO 1.8953E-01 I.100E+00 1.1 63E-02 
1.I399 31 E+02 5.1 2677E+Ol 3.4659E-OI 1.0509E+00 1.7955E-01 9.09IE-01 1.088E-02 
1.218587E+02 5.1 2478E+OI 3.0608E-01 8.6813E-01 1.7048E-01 7.513E-01 1.017E-02 
l..iUl(jQ~E+02 5. 12287E+O I 2.7032E-Ol 7.172JCOI 1.6222E-01 6.209E-01 Q'il RF.-01 

1.392553E+02 5.12105E+01 2.387IE-01 5.9248E-01 :'5468E-Ol 5.130E-01 8.903E-03 
1.48864OE+02 5.11933E+Ol 2.108IE-01 4.8945E-01 1.4778E-01 4.239E-01 8.329E-03 
1.591356£+02 5.11771E+Ol 1.8617E-01 4.0436E-01 1.4144E-01 3.503E-0[ 7.79IE-03 
J.7011S9E ... 0? 5.1 1620R ... OI 1.6443E-01 3.3407E-01 1.356OE-01 2.894E-01 7.288E-03 
1.818539E+02 5.11479£+01 1.4523£-0[ 2.7602E-01 1.3 ()20E-OI 2.39[E-01 6.818E-OJ 
1.944018E+02 5.11348E+Ol 1.2828E-01 2.2807E-01 1.2518E-01 1.976E-01 6.378E-OJ 
2.078 1 56E+02 5.11228E+Ol 1.I331E-OI 1.8846£-01 1.2050E-01 1.633E-01 5.966E-03 
2.221548E+02 5.11 1 16E+OI 1.00IOE-OI 1.5573E-01 1.1612E-Ol 1.349E-01 5.58IE-03 
2.374835E+02 5.11014E+01 8.8426E-02 1.2869E-Ol 1.1199E-01 1.115E-01 5.22IE-C3 
2.538699E+02 5. 1 0920E+O I 7.8119E-02 1.0635E-Ol 1.0810E-01 9.209E-02 4.884E-03 
2.7 I 3869E+02 5.10834E+Ol 6.9017E-02 8.7897E-02 1.0441E-01 7.609E-02 4.569£-03 
2.901 I 26E+02 5.10755E+01 6.0977E-02 7.2646E-02 l.oo89E-01 6.287E-02 4.274E-03 
3.10130~E+02 5.I06g3E..o l 'i 1R7IiR-02 6.0043E-02 9.7530E-02 5.195E-02 3.998£-03 
3.315294E+02 5.10617E+01 4.7604E-02 4.9629£-02 9.4308£-02 4.292E-02 3.740£-03 
3.544049E+02 5.10558E+01 4.2063E-02 4.1022E-02 9.1209E-02 3.546E-02 3.498E-OJ 
3.788588E+02 5.1 0503E+0 I 3.7169E-02 3.3909E-02 8.8219E-02 2.930E-02 3.273E-03 
4.05000 I E+02 5.1 0454E+0 I 3.2845E-02 2.8030E-02 8.5328E-02 2.42IE-02 3.06IE-Ol 
4.32945! E+02 5 .10409E+O I 2.9025E-U2 :t.;!! ILlj-02 8.2'25E-02 2.001C 02 2.8648-·0) 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 3n 

rl Z=52 

c."c,uc weight - 1.276000E+02 glrnol, nominal density p (glcrn') - 6.2300E+OO 

~\!!1ls/atom) - j.I.(cm'/g) X 2. 1 1 885E+02, E(eV) j.I.(cm'/g) - h(elalom) X 3,29783E+05 

Hdges. Edge energies (ke V): 

3.18138E+00 L I 4.93920E+00 L II 
1.OO6OOE+OO M II 8.69700E-00 M III 

I( V " 5.72IQOE-00 N I 1.68300E-00 N II 
.; IV . 3.09~-02 N V 3.08000E-02 

l.'ialivislic correction estimate ]"" (H82,3/SCL) - -5.8644E-0I, -3.6120E-OI e/alom 
Ixlear Thomson correction hr - -l.I625E-02 eiatom 

E 
keY 

I.069000E-02 
.. I 4Z1t>1 E-O"l 

1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053£-02 
1.948844E-02 
l.U8.l::H 41:: - \12 

2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3.:09002E-02 
3.323523E -02 
3.552846E-02 
3.797993E-02 
3.9OO400E -02 
3.960IOOE-02 
3.976020E -02 
3.999900E. -02 

4.060054E-02 
4.340198E-02 
4.639671 E-02 
4.959809£-02 
5.302035£-02 
5.667876£-02 
6.058959E -02 
6.477028E-02 
6.923942E-02 
7.401695E-02 
7.912411E-02 
8.458368E-01 
9.041995E -02 
9.665893E-02 
1.033284E -01 
1.079960E - 0 1 
1.096490E - 0 1 
.. IOO~98E-OI 
1.104581 E-OI 
1.107510E-01 
1.12404OE-OI 
1.180797E -01 
: .252272E - 0 1 
'.3~9368E-01 

: .442475E-01 
; .542005E-0: 
1.648404E-0: 

r 
elatom 

5.0217IE+00 
4.~;:'ll jc+UU 

4.87306E+OO 
4.78087E+00 
4.67402E+OO 
4.S4987E+00 
4.40528E+OO . 
4.23635E+OO 
4.03830E+OO 
3.8051OE+OO 
.-s.:l;lYlllc+uu 

3.20063E+OO 
2.80664E+OO 
2.32987E+OO 
1.74643E+00 
1.02221E+00 
1.06352E-OI 
1.08 1 65E+00 

- 2.68102E+00 
-4.97638E+00 
-6.23915E+OO 
-7. 1 6454E+OO 
-7.53159E+OO 
-7.79861E.OO 

- 8.69306E+OO 
-1.46624E+OI 
-2.2714IE+OI 
-2.71819E+01 
-2.11494E+Ol 
-4.60076E+00 

1.49668E+0 1 
3.00555E+0 1 
3.80387E+0 1 
4.02145E+0 1 
3.90346E+0 1 
3.64569E+0 1 
3.35946E+0 1 
3.09241 E+O 1 
2.8534IE+01 
2.69218E+0 1 
2.60467E+Ol 
2.5.lOS7E+O I 
2.56020E+0 1 
2.58166E+01 
2.59837E+0 J 

2.54097E+O 1 
2.44131E+OI 
2.35 329E+0! 
2.27549E+0: 
2.2052 i E+O: 
2.13284E+0: 

h 
elatom 

O,OOOOE+OO 
O.UUUUC+UU 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOR+OO 

O.ooooE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.ooooE+OO 
U.UUUUI::+UU 

0.0000£+00 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.69386-01 
3.9162E-01 
2.0857E+00 
9.0143£+00 
2.3696E+01 
4.1736£+01 
5.3777E+01 
5.4618E+Ol 
4.6556E+01 
3.5090E+OI 
2.4414E+01 
1.6236E+OI 
1.0612E+01 
6.9660E+00 
4.6687E+00 
3.233IE+00 
2.5916E+00 
2.41 26E+00 
L.l68.H::H'J 
3,4710E+00 
3.4406E+OO 
3.2799E+00 
2.841IE+00 
2.4261£+00 
2.! 678E+00 
2.016IE+00 
1.9390E+00 
1.9 1 70E+00 

j.I. 
cm'/g 

O.OOOOE+OO 
U.UUUUh+UU 

0.0000£+00 
O.OOOOE+OO 
O'OOOOE+OO 
O.OOOOR+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
U.UUUUh+UU 

O.OOOOE+OO 
O.ooooE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.2210Il.03 
3.1810E+03 
1.5848E+04 
6.4072E+04 
1.5756E+05 
2.5959E+05 
3.1290£+05 
2.9728E+05 
2.3704E+05 
1.6713E+05 
1.0878E+05 
6.767IE+04 
4. 1 375E+04 
2.5407E+04 
1.5929E+04 
1.0319E+04 
7.9139E+03 
7.2562E+03 
i.ll':I4N:+UJ 

1.0363E+04 
1.0245E+04 
9.623 1 E+03 
7.9347E+03 
6.3384E+03 
5.2980E+03 
4.6093E+03 
4. 1 469E+03 
3.8351 E+O.1 

4.6 1 200E+00 
8.1 8700E-00 
1.I0200E-00 

cr(coh+inc) 
cm'/g 

9.1 175E-05 
l.lll:.f/c-U4 

1.7418E-04 
2.3875E-04 
3.2546E-04 
4.41?4F.-04 
5.9495E-04 
7.9789E-04 
1.0643E-03 
1.412IE-03 
I.Mb371:i-U3 

2.4467E-03 
3.1953E-03 
4.1513E-03 
5.3655E-03 
6.8992E-03 
8.8262E-03 
I. 1 234E-02 
1.4227E-02 
1.7928E-02 
1.9632E-02 
2.0670E-02 
2.0952E-02 
2.137?E 02 

2.2479E-02 
2.8047E-02 
3.4823E-02 
4.3026E-02 
5.2904E-02 
6.4738E-02 
7.8843E-02 
9.5567E-02 
1.1530E-Ol 
1.3845E-0 1 
1.6548E-OI 
1.9689E-01 
2.3319E-01 
2.7493E-01 
3.2269E-01 
3.5791[-01 
3.7072E-Ol 
.l.7417l:;-OI 
3.7705[-01 
3.7936E-01 
3.9245E-01 
4.3863E-OI 
5.0803E-Ol 
5.8584E-01 
6.7265E-01 
7.690IE-01 
8.7544[-01 

L 
M 
N 

11K 
cm'/g 

III 
IV 
III 

O.OOOE+OO 
U.UUUI::+UU 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOF.+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
U,UUUI:!+UO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
0.00013+00 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O,OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.UUUC+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.(xlOE+OO 

4.3414OE+OO 
5.82500E-01 
1.10200E-01 

nm 

1.160E+02 
J.Ull~c+U:l 

1.015E+02 
9.494E+01 
8.881E+Ol 
R ~ORR .... Ol 
7,772E+Ol 
7.270E+Ol 
6.801E+Ol 
6.362E+Ol 
5.951E+OI 
5.567E+OI 
5.208E+01 
4.872E+OI 
4.557E+01 
4.263E+OI 
3.988E+01 
3.731E+Ol 
3.490E+OI 
3.264E+OI 
3.179E+OI 
3.I3IE+OI 
3.118E+OI 
3. lOOC+O I 

3.054E+OI 
2.857E+OI 
2.672E+01 
2.500E+OI 
2.338E+01 
2.187E+OI 
2.046E+01 
1.914E+Ol 
1.791E+Ol 
1.675E+Ol 
1.567E+OI 
1.466E+OI 
1.371 E+O 1 
1.283E+01 
1.200E+OI 
1.148E+0 1 
1.13IE+Ol 
I. 1 26C+U 1 

1.122E+01 
1.119E+Ol 
1.103E+01 
1.050E+01 
9.821E+00 
9. 1 88E+00 
8.595E+00 
8.04DE+OO 
7.521 bOO 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-D.01O keY to E - 400-1000 keY - Continued. 

E 
keY 

1.64934OE-Ol 
1.674585E-01 
1.681317E-Ol 
1.691415E-01 
1.71666OE-Ol 
l-.{62144E-01 
1.l\8373ZE'<"{lt 
2.0 13709E-U1 
2.152655E-OI 
2.301188E-OI 
2.459970E-0[ 
2.629708E-OI 
2.811158E-Ol 
3.005128E-Ol 
3.212482E-01 
3.434143E-Ol 

3.671099E-OI 
3.924405E-OI 
4.195189E-OI 
d.djMh.~7P-OI 

4.794098E-Ol 
5.124891E-01 
5.478508E-Ol 
5.606580E -01 
5.692395E-Ol 
5.708500E-01 
5.715279E-01 
5.749605E-01 
5.795875E-01 
5.819175E-OI 
5.835420E-OI 
5.856525E-0 1 
5.941500E-01 
6.260625E-01 
6.692609E-OI 
7.154399E-OI 
7.648052E-OI 
8,02J260C 0 I 

8,146065E-OI 
8,175768E-0 1 
8,178813E-OI 
8,227935E-OI 
8.35074OE-01 
8.523060E-01 
8.653515E-01 
8,688303E-01 
8,739896E-01 
8.740485E-01 
8.87094OE-01 
9.342948E-0! 
9.858800E-0' 
9.987612E-0: 
1 ,000970E+00 
1.004994E+00 
!,OI1030E+00 
1.026120E+OO 
! .067676E+OO 
i.l41345E+OO 
1,220098E+00 
1.304285E+00 
1394281 E+OO 
1.490486E+00 
1.593329£+00 
1.703269E+00 
1.820795E+00 

I. 
e/atom 

2.13207E+OI 
2. 1 0437E+Ol 
2.08308E+Ol 
2.09635E+Ol 
2.10059E+Ol 
2,09123E+ol 
Z,O'750E:+O t 

2.02470£+01 
1.99365E+Ol 
1.96437E+Ol 
1.93624E+OI 
1.90847E+Ol 
1,88008E+0 1 
1.84978E+O 1 
1.81581E+OI 
l.lJ419E+Ol 

1.72479E+OI 
1.65932E+0 1 
1.56938E+O 1 
I 41Q?4P ... OI 

1.23763E+Ol 
8,87098E+OO 
7,87758E-01 

-6.28018E+OO 
-1.87866E+Ol 
-2.5791IE+Ol 
-3.221 15E+ol 
-2.06063E+01 
-1.71582E+01 
-2.30368E+01 
-1.84136E+Ol 

1.10295E+01 
5.71545E-01 
1.60555E+Ol 
2.41327E+Ol 
2,83771 E+O 1 
3.07857E+0 1 
J.lloo(;C ... Ol 

2.99606E+Ol 
2.85887E+0 1 
2.82393E+0: 
3.02193E+0: 
3.2121 OE+O: 
3.32 1 76E+0 : 
3.33477E+0 1 
3.276 I 7E+0 I 
3.37989E+0 I 
3.38085E+0 1 
3.50964E+0 1 
3.74949E+0 1 
3.90244E+Ol 
3.91 1 76E+Ol 
3.90626E+C 1 
3.86076E+0 1 
3.93620E+Ol 
4.02800E+0 1 
4.16539£+01 
4.32237E+O 1 
4.43693E+01 
4.52519E+0 1 
4.59578E+0 1 
4.64985E+0 1 
4.68807E+0 1 
4.71403E+OI 
4.73202E+01 

" elatom 

1.9170E+00 
1.9185E+00 
1.9192E+00 
2.2751E+00 
2.2855E+00 
2.3086E+00 
2.3917E ... OO 

2.50 1 8E+00 
2.6328E+00 
2.7816E+00 
2.9453E+00 
3.1207E+00 
3.3043E+00 
3.4917E+00 
3.6779E+00 
3.8:174E+OO 

4.0242E+00 
4.1725E+00 
4.2972E+00 
4lQ41F ... OO 

4.4592E+00 
4.4910E+00 
4.4905E+00 
4.4830E+00 
4.4762E+00 
4.4748E+00 
4.4742E+00 
2.9296E+Ol 
2.885IE+Ol 
2.863IE+Ol 
4.4853E+Ol 
4.4528E+Ol 
4.3258E+Ol 
3.8960E+Ol 
3.4422E+Ol 
3.1032E+OI 
2.8276E+OI 
2.6502C.,.01 
2.5969E+Ol 
2.5843E+Ol 
2.5831E+Ol 
2.9191E+Ol 
2.8686E+OI 
2.8006E+OI 
2.751IE+Ol 
2.7J8IE+OI 
2.8707E+Ol 
2.8705E+OI 
2.8239E+Ol 
2.6663E+Ol 
2.5112E+OI 
2.4759E+01 
2,4694E+OI 
2.4564E ... OI 
2,5499E+01 
2.5017E+01 
2.J768E+01 
2.IS17E+01 
2.0028E+OI 
1.8393E+Ol 
1.6880E+0! 
1.544OE+01 
1.4101E+0: 
1.2882E+0: 
1,1773E+0: 
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3.8330E+03 
3,7781E+03 
3.7645E+03 
4.4359E+03 
4.3906£+03 
4.3204E+03 
4.1 872E-t<l3 

4.0971E+03 
4.0334E+03 
3.9863E+03 
3.9485E+03 
3.9 I 36E+03 
3.8764E+03 
3,8318E+03 
3.7757E+03 
3.7043E+03 

3.6150E+03 
3.5063E+03 
3.3781E+03 
l,'l12P+O'l 

3.0674E+03 
2.8900E+03 
2,1031E+03 
2.6369E+03 
2.5932E+03 
2.5851E+03 
2.5817E+03 
1.6804E+04 
1.6416E+04 
1.6226E+04 
2.5348E+04 
2.5074E+04 
2.4011E+04 
2.0522E+04 
1.6961E+04 
1.4304E+04 
1.2193E+04 
I.0893C+04 

1.0513E+04 
1.0424E+04 
,,0415E+04 
Ll700E+04 
L1328E+04 
1.0836E+04 
1.0484E+04 
1.0393E+04 
1.0832E+04 
1.0831E+04 
1.0498E+04 
9.41 13E+03 
8,4003E+03 
8.1753E+03 
8.1358E+03 
8.0604E+03 
8.3174E+03 
8.04OIE+03 
7.3415E+03 
6.3038E+03 
5.4135E+03 
4.6505E+03 
3.9924E+03 
3.416IE+03 
2.9186E+03 
2.494IE+03 
2. 1 323E+03 

cr(coh+inc) 
cm1lg 

8.7639E-OI 
9.0209E-01 
9.0897E-Ol 
9.1932E-01 
9.4527E-OI 
9.9239E-Ol 
1.1203E+OO 
1.2593E+OO 
I.4099E+OO 
1.5719E+00 
1.7455E+OO 
1.9305E+OO 
2. 1266E+OO 
2.3333E+OO 
2.5501E+00 
Z.7762E+OO 

3,0107E+00 
3.2526E+00 
3.5006E+OO 
',7~'4R...no 

4.0095E+00 
4.2673E+OO 
4,5251E+00 
4.6141E+OO 
4.6724E+00 
4.6833E+OO 
4.6878E+00 
4.1108E+OO 
4,7414E+OO 
4,7568E+00 
4,7674E+00 
4.7812E+00 
4.8361E+00 
5.0337E+00 
5.2807E+00 
5.5203E+00 
5.7508E+00 
S.')(l?5C ... OO 

5.9586E+00 
5.9702E+00 
5.9714E+00 
5.9905E+OO 
6.0373E+00 
6. I 001E+00 
6.1 470E+00 
6.1591E+00 
6.1 769E+00 
6.1111E+00 
6.221 :E+OO 
6.3692E+00 
6.5125E+OO 
6.5455E+00 
6.5510E+00 
6.5610E+00 
6.5759E+00 
o.bI2Ul::+UU 
6.7044E+00 
6.8447E+00 
6.9653E+00 
7.0653E+00 
7.1 44OE+00 
7.2009E+OO 
7.2358E+00 
7.2486E+00 
7.2393E+00 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE:+OO 

O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O,OOOR ... OO 

O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOC+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0008+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
U,WUI:.+UU 

O.oooE+OO 
O,oooE+OO 
O.OOOE+OO 
O.oooE ... OO 
O.OOOE+OO 
0.0008+00 
O.OOOE+OO 
O.oooE+OO 
O,OOOE+OO 

h 
nm 

7.517E+OO 
7.404E+OO 
7.374E+OO 
7.330E+OO 
7.222E+OO 
7.036E+OO 
6.382E...oo 

6.157E+OO 
5.760E+oo 
5.388E+OO 
5.04OE+OO 
4.715E+OO 
4.4IOE+OO 
4. 1 26E+OO 
3.859E+OO 
3.61OE+OO 

3.377E+00 
3. 159E+00 
2,955E+OO 
2,76SP..oo 

2.586E+OO 
2.419E+OO 
2.263E+OO 
2.211E+OO 
2. 178E+OO 
2.172E+OO 
2. 1 69E+OO 
2.156E+00 
2.139E+OO 
2.131E+OO 
2. 125E+00 
2.117E+OO 
2.087E+OO 
1.980E+OO 
1.853E+00 
1.733E+00 
1.621E+00 
1.545E,OO 

1.522E+00 
1.516E+00 
1.516E+00 
1.507E+00 
1.485E+00 
1.455E+00 
1.433E+00 
1.427E+00 
1.4\9E+00 
1.419E+00 
1.398E+00 
1.327E+00 
1,258E+00 
1.241E+00 
1.239E+00 
1.234E+00 
1.226E+00 
I.2U~E+OO 

1.16iE+00 
1.086E+00 
1.016E+00 
9.506E-0: 
8.892E-Oi 
8.318E-Ol 
7.781E-Ol 
7.279E-0 1 
6.809E-OI 
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r,sLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.020 keY to E - 400-1000 keY - Continued. 

E 
keY 

2.080733E .00 

2.224304E+00 
2.377781 E+OO 
2.541848'6.+00 
2.7 I 7235E+oo 
2.904724E+OO 
3. 105 I 50E+00 
3.3 I 9406E+OO 
J.548445E+OO 
3.793288E+OO 
4.055024E+OO 
4.254S72E+00 
4.3 1 9693E+00 
4 ,1482 m+oo 
4.337059E+00 
4.363107E+OO 
4,428228E+OO 
4.5 I 9760E+OO 
4.'889401:+00 
4.607388E+OO 
4.633924E+OO 
4.635060E+OO 
4.704240F.+OO 
4.8404 I 6E+OO 
4.9 1 4504E+OO 
4.934261 E+OO 
4.953664E+oo 
4.963896E+00 
5.037984E+OO 
5.295467E+OO 
5.660855E+00 
6 05 1 453E ... 00 

6. 469004E+OO 
6.915365E+OO 
7,392525E+OO 
7.902609E+OO 
g.447890E+OO 
9.030794E+OO 
9.6539 1 9E+OO 
1.032004E+OI 
1.103212E+01 
I. 179 334E+O I 
1.26070SE+O I 
1.347697E+O I 
1.44068SE+0 I 
I .54009SE+O I 
I .646362E+O I 
1.759961 E+OI 
1.88 \398E+O I 
:;.OI1215E ... OI 

2. I 49988E+O I 
2.298338E+O I 
2.456923E+O I 
2.62MSOE+O I 
2.807676E+0 I 
).001-105E+0! 
11 I 775cE+O : 
.\ I 65-l7.1E+0: 
).17SI99E,O! 
.1. I 97287E+0 I 
.1.208502E~01 

.'.245OO8E+0 I 

.1419889E+OI 

.'·.66655 I E to I 

/, 
eiatom 

4.74762n ... 0 1 

4.7468IE+01 
4.74141E+01 
4.72925E+01 
4.70977E+01 

-4.68476E+O I 
4.66 1 53E+01 
4.6 1977E+0 1 
4.55660E+O ! 
4.46074E+OI 
4.2916IE+OI 
3.98866E+01 
3.64828E+01 
~1S7~4R+OI 

3.2566IE+OI 
3.64143E+01 
3.96387E+OI 
4.06986E+01 
3.98~88e+u 1 

3.81010E+OI 
4.01981E+OI 
4.02695E+OI 
4 ?41'1'1R ... OI 

4.390 1 OE+O 1 
4.37836E+O I 
4.30070E+01 
4.37620E+0: 
4.41 527E+OI 
4.54697E+0 1 
4.7492IE+OI 
4.90633E+01 
5.012231i+OI 

5.0854IE+01 
5.13603E+Ol 
5 .17086E+O I 
5.19470E+01 
5.21110E+01 
5.2313IE+01 
5.24118E+OI 
5.24525E+OI 
5.241 76E+01 
5.23573E+01 
5.22804E+01 
5.21 929E+01 
5.20983E+01 
5. 1 9993E+0 I 
5.18967E+OI 
5. I 7907E+0 I 
5.16814E+01 
';.15662E+OI 

5. I 4406£+0 I 

5. 1 2980E+0 1 
5.1 I 280E+0 1 
5.09118F.+0 1 
5.06060E+0 I 
5.oo202E+0: 
4.,)I.1S;E+O: 
4.78928E+0' 
-l.6.1982E+0 I 
-l.79 I 19E+OI 
-I.8·1,<.10E+OI 
-lS2809bOI 
5.06702E+0 I 
S. 1.~27SE+OI 

h 
elatom 

9.84G713 ... 00 

B.9995E+00 
8. 1995E+00 
7.4470E+OO 
6.7743E+OO 
6. 1722E+00 
5.5748E+00 
4.9906E+00 
4.4525E+00 
3.9705E+OO 
3.5466E+OO 
3.273IE+OO 
3.1916E+00 
1 17~'F ... OO 
3. I 704E+OO 
1.0730E+OI 
1.0375E+01 
9.9045E+00 
Y.~n~l::+uu 

9.5193E+OO 
l.3189E+01 
1.3 1 82E+01 
L2795E+Ol 

1.2099E+Ol 
1.I775E+01 
1.l693E+OI 
1.3446E+01 
1.3402E+OI 
l.3093E+OI 
1.2143E+01 
1.1 024E+0 1 
9.9599£100 

8.9652E+OO 
8.0533E+OO 
7.2315E+00 
6.4957E+00 
5.8397E+00 
5.2387E+00 
4.6582E+00 
4.1 358E+OO 
3.67 I 2E+OO 
3.2610E+OO 
1.8992E+00 
2.5799E+OO 
2.2978E+OO 
2.0485E-OO 
1.8263E+00 
1.6192E+00 
1.4547E+00 
1.2957E+00 

1.1532E+OO 
1.0224£+00 
9.0723£-01 
80574E-OI 
7.0918£-01 
(,.2270£-01 
5.7843E-OI 
5.6169E-OI 
).5735E-OI 
.1.-l9-l7E+00 
.'-47461:+00 
-'.-1 I 07E+OO 
.1.11.~5E+OO 

2.7886E+OO 

fJ, 

cm'/g 

1.5606E...o3 

1.3343E+03 
1.l372E+03 
9.6618E+02 
8.2217E+02 
7.0075E+02 
5.9207E+02 
4.9582E+02 
4.\380E+02 
3.4519E+02 
2.8844E+02 
2.5370E+02 
2.4366E+02 
2.4 141 E ... 02 

2.4108E+02 
8.IIOOE+02 
7.7263E+02 
7.2268E+02 
6.8938E+02 
6.8 I 37E+02 
9.386IE+02 
9.3792E+02 
g.9696E+02 

8.243 1 E+02 
7.90 1 7E+02 
7.8 1 49E+02 
8.9514E+02 
g.9036E+02 
8.5704E+02 
7.5622E+02 
6.4224E+02 
5.4278E+02 
4.5704E+02 
3.8405E+02 
3.2260E+02 
2.7:07E+02 
2.2797E+02 
1.9J3IE+02 
1.5913E+02 
1.3216E+02 
1.0974E+02 
9.1188E+01 
7.583SE+OI 
6.3130E+OI 
5.2599E+OI 
4.3864E+OI 
3.6583E+0 1 
3.0528£+0 I 
2.5499E+01 
2. 1 246\:+U i 
1.7689E+0: 
I. 4670E+0, 
1.2177E+0: 
1.01171'+01 
8..1299E+00 
6.8420E+00 
6.1184E~OO 

5.85 I 7E+OO 
5.78.1.1E+OO 
'.6046E+OI 
.;.57 I -lE+O I 
.1.4662E+OI 
~.9937E+OI 

2.5082£+01 

O'(coh+inc) 
cm'/g 

7.15641:+00 
7.0840E+OO 
6.992IE+00 
6.8816E+OO 
6.751RF.+OO 
6.6100E+OO 
6.4514E+OO 
6.2796E+00 
6.096IE+00 
5.9024E+OO 
5.7001E+OO 
5.5499E+OO 
5.50 1 7E+00 
SAOO6S+OO 

5.4889E+00 
5.4699E+00 
5.4224E+00 
5.3565E+00 
5.3073E+OO 
5.2942E+00 
5.2755E+00 
5.2747E+OO 
S.226~EIOO 

5. 1 327E+OO 
5.0826E+00 
5.0694E+00 
5.0564E+OO 
5.0496E+00 
5.0005E+00 
4.8346E+00 
4.61ISE+00 
4.J084C ... OO 

4. I 666E+00 
3.9470E+OO 
3.7309E+OO 
3.5 I 90E+OO 
3.3 I 22E+00 
3.IIIIE+00 
2.91 66E+00 
2.7289E+OO 
2.5486E+OO 
2.3759E ... 00 
2.2112E+00 
2.0544E+00 
1.9059E+00 
1.7654E+00 
1.6331£+00 
1.5088E+00 
1.3922E+00 
1.2KlJI:::+OO 
1.:818E+00 
1.0875E+00 
9.9993E-01 
() IHQ6E-OI 

8.-1-mE-01 
7.75'6E-OI 
' . .1862[-01 
7.2+1-1E-OI 
7.20751:: -0 I 

7.IS26E ·01 
7.1207E-0: 
7.0187E-'OI 
6,5403E-OI 
60089E-01 

fJ,K 

cm'lg 

0.0001:+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
00001" ... 00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
Q.OOOE+OO 
0.000£.00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
Q.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+OO 
O.OOOE .. OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+oo 
0.000£+00 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 

().oooE+OO 
0.000E+00 
O.COOE+OO 
O'OOOE+OO 
O'OOOE+OO 
.1.Q36E+OI 
.1.009E~01 

2.922E+OI 
2.531 E+OI 
2.,27[+01 

nm 

:5.9~9E-OI 

5.574E-0I 
5.214E-OI 
4.87gE-01 
4563E-OI 

4.268E-01 
3.993E-OI 
3.735E-01 
3.494E-01 
3.269E-01 
3.058E-01 
2.914E-0I 
2.870E-Or 
2.860£·01 

2.859E-01 
2.842E-01 
2.800E-01 
2.743E-01 
2.702E-OI 
2.69IE-OI 
2.676E-01 
2.675E-01 
2.63613 01 

2.56IE-01 
2.523E-01 
2.513E-01 
2.503E-0! 
2.498E-01 
2.46IE-OI 
2.34IE-01 
2.190E-01 
2.049E-01 

1.917E-01 
1.793E-Ol 
1.677E-OI 
1.569E-01 
1.468E-OI 
1.373E-01 
:.284E-01 
;.20IE-01 
1.124£-01 
1.0SIE-01 
9.834E-02 
9.100E-02 
8.606E-02 
g.OSOE-C2 
7.53IE-02 
7.045E-02 
5.590E-02 
6.165E-02 
5.767E-02 
5.395E-'02 
5.046E-02 
~.72IE-02 

-1.416E-01 
4.13 I E-02 
.1.977£-02 
.1.917E-'02 
3.901£-02 
}.878E-02 
J.864E-02 
3.82IE-02 
.1.615E-02 
3.381E-02 

.I Phy~ Ch"m. ~"f. Data, Vol. 24. No.1, 1005 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.0[0 keY to E - 400-1000 keY - Continued. 

E t. f, I" a(coh+inc) jJ.K A 

keY e/atom elatom cm2/g cm21g cm1/g nm 

3.9 I 9543E+Ol 5. I 6980E+OI 2.4971E+00 2.101OE+OI 5.5233E-OI 1.787E+OI 3.163E-02 
4. I 89992E+OI 5.19380E+OI 2.2343E+00 1.7586E+OI 5.0804E-OI 1.500E+Ol 2.959E-02 
4.479101E+Ol .:I.2U9Db+Ul I.WJ:lb+W 1.4675E+UI 4.6770E-OI 1.254E+OI 2.768E-02 
4. 788 I 59E+O I 5.22041E+OI 1.7775E+OO 1.2242E+01 4.3102E-01 1.048E+OI 2.589E-02 
5.1 I 8542E+OI 5.22749E+OI 1.5846E+OO I.0209E+OI 3.977!E-Ol 8.750E+00 2.422E-02 
5.,471721E+OI 5.23206E+O! !.4123E+OO 8.5123E+OO 3.675IE-0! 7.305E+00 2.266E-02 
5.!14.9270E<-Q I 'i. ':ll4Jl4P.+fIl 1 ?,R7I:;4-(){) 7.09631'1 ... 00 3.4() 141'1-0 1 6.0971'1+00 :2.1201'1-02 
6.252870E+O}... 5.23636E+Ol 1.1216E+oo 5.91 57E+OO 3.1538E-01 5.088E+OO 1.983E-02 
6.684318E+O 1 5.24005E+01 9.9655E-01 4.9167E+OO 2.9298E-01 4.230E+OO 1.855E-02 
7. 145536E+OI 5.23964E+O I 8.8454E-OI 4.0824E+OO 2.7273E-01 3.5 I 3E+OO 1.735E-02 
7 .638578E+0 I 5.23867E+O I 7.8519E-01 3.3899E+OO 2.5444E-Ol 2.9 I 7E+OO 1.623E-02 
8. 165640E+01 5.23744E+Ol 6.9597E-OI 2.8108E+OO 2.379IE-01 2.419E+OO :.518E-Q; 
8.729069E+Ol 5.23584E+0 I 6.1479E-01 2.3227E+OO 2.2298E-Ol 2.000E+00 1.420E-02 
9.331374E+01 S.23395E+01 5.4312E-OI 1.91 95E+OO 2.0948E-OI :.6S4E+OO 1.329E-OJ 
9.975239E+OI 5 .23 I 93E+0 I 4.7984E-01 1.5864E+OO 1.9727E-OI 1.367E+OO 1.243E-02 
1.066353E4-02 5.229861'1+01 4.2397E-OI 1.3112E,OO 1.8621 E--Ol 1.IJII:TOO 1.ltJL 02 

I. 139931 E+02 5.22780E+01 3.7464E-Ol 1.0838E+OO 1.76ISE-0I 9.347E-01 I.088E-02 
1.2!8587E+02 5.22578E+01 3.3107E-OI 8.9596E-01 1.6708E-01 7.728E-01 LOI7E-02 
1.302669E+02 5.22384E+0 I 2.9258E-OI 7.4070E-01 1.5879E-0! 6.390E-OI 9.518E-03 
1.392553E+02 5 .221 97E+O I 2.5859E-01 6.1240E-01 1.5123E-OI 5.283E-01 g.903E-OJ 
1.488640E+02 5.22020E+01 2.2858E-OI 5.0639E-OI I.4432E-01 4.369E-01 8329E-O.l 
1.591356E+02 5.21854E+01 2.0207E-OI 4.1875E-OI 1.3798E-OI 3.612E-01 7.79IE-O.1 
1.701 159E+02 5 .2 I 697E+O 1 1.7864E-01 3.4630E-Ol 1.3214E-01 2.987E-Ol 7.288E-OJ 
1.81 8539E+02 5.21552E+OI 1.5794E-Ol 2.8641E-01 1.2675E-Ol 2.469E-OI 6.818E-OJ 
l.944O IBE , 02 5.214t61:+01 1.J9G4ll-01 2.J689B-OI 1.2176B-01 2.042E-01 6.37~E-OJ 

2.0781 56E+02 5.21291E+Ol 1.2347E-Q1 I.9594E-OI 1.171IE-01 1.688E-01 5.966E-O.1 
2.22I548E+02 5.21 175E+OI 1.0918E-01 1.6208E-01 1.1277E-01 1.396E-01 5.58IE-O.1 
2.374835E+02 5.21068E+01 9.6550E-02 1.3407E-OI 1.0869E-OI 1.l54E-01 5.22IE-O.1 
2.538699E+02 5.20970E+01 8.5384E-02 1.I092E-01 1.0485E-01 9.545E-02 4.884E-O.1 
2.713869E+02 5.20880E+O I 7.5514E-02 9.1 763E-02 1.01nE-OI 7.892E-02 4569E-OJ 
2.901 1 26E+02 5.20797E+O 1 6.6788E-02 7.592IE-02 9.7779E-02 6.526E-02 4.274E-O: 
3.IOI304E+02 5.20722E+O I 5.9073E-02 6.2817E-02 9.4497E-02 5.396E-02 3.998E-O." 
3.315294E+02 5.20653E+0 I 5.2252E-02 5.1977E-02 9.I360E-02 4.462E-02 3.740E-0.1 
3.344049E.,.02 .5.20~90E+0 1 4.6221E-02 4.30IOE-OL ~.~j'jt::. "U:l j.b~'Jt.-Ul j.4'J~t.-U.i 

3.788588E+02 5.20533E+O I 4.0888E-02 3.5591E-02 8.5460E-02 3.050E-02 3.273E-03 
4.05000 1 E+02 5.20481 E+O I J.617IE-02 2.9454E-02 8.2671 E-02 2.522E-02 3.06IE-0.1 
4.329451 E+02 5 .20434E+O I 3.200IE-02 2.4376E-02 7.9976E-02 2.086E-02 2.864E-03 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 383 

Z=53 

Momie weight - 1.269{)45c+(J2 glmol. nommal density p (glem') - 4.nUU1HUU 

~,(bamslatom) - ~(cmlig) X 2.10730E+02, E(eV) ~(cmllg) - h(elatom) X 3.31590E+05 

3.31694E+OO L 5.18810E+00 L II 
~l 1.0721OE+OO M II 9.30500E-OO M III 
~, V 6.1 9400E-OO N I 1.864OOE-00 N II 
"IV 4.9~E-02 N V 4.900001;-U·2 
Relativistic correction estim~ f .. (H82,3/5CL) - -6.1537E-Ol, -3.7860E-Ol eiatom 
Suclear Thomson correction r.'T - -1.2I<13E-02 eialom 

E 
keV 

1.069000E-02 
U42761E-02 
1.221612E-02 
1.305903E-02 
:.3960lOE-02 
1.492335E-02 

1.595306E-02 
1.705382E-02 
1.8230S3E-02 
1.948844E-02 
2.083314E - 02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.639671 E - 02 
4.860800E-02 
4.935200E -02 
4.959809E -02 
4.984800E-02 
5.o59200E-02 
5.3020358-02 
5.6678758 -02 
6.058959E-02 
6.477028E-02 
6.92D42E -02 
7.401695E-02 
7.9124IIE-01 
8.458368E - 02 
9.041995E-02 
9.665893E-02 
; .033284E-01 
1.104581E-OI 
1.\80797E-0! 
1.202+S0C a ~ 
I 220865E-OI 
1.22577)E-OI 
l.233135;o-01 
1.25:540E-OI 
1.262272E-OI 
U49368E-OI 
1.442475E-OI 
1.542005E-OI 
: .C>48404E - 0 1 

I, 
e/atom 

1.l85 1 8E+OI 
1.1 8252E+O 1 
1.17946E+01 
1.1 7594E+O 1 
1.17 I 88E+O 1 
1.l6719EIOl 

l.I6177E+OI 
1.1 5549E+O 1 
1.1 482IE+OI 
1.1 3973E+O1 
L12983E+OI 
1.1 1 823E+O 1 
1.1 0460E+O 1 
1.08849E+O I 
1.06935E+OI 
1.04643E+01 
1.01 874E+OI 
9.84922E+OO 
9.43029E+00 
8.901 35E+00 
8.2 I 570E+OO 
7.29092E+00 
5.95 1 48E+OO 
4.48414E+OO 
3.67328E+OO 
2.55839E+00 
3.20612E+00 
2.78632E+00 
6.0514IE-OI 

- 2. 9799OE+00 
- 4.4 1 342E+00 
- 1.57643E+00 

5.22924E+00 
1.35284E+0 I 
2.07455E+31 
2.56007E+OI 
2.80894E+Ol 
2.8825IE+01 
2.84904E+0 1 
2.75842E+O I 
2.63152E+Ol 
2.S83?OC+O: 

2.51550E+O 1 
2 .45579E+O 1 
2.50t24E~OI 

2.52665E+OI 
2.52677E+OI 
'.47795E+OI 
2.4'393E+01 
2.35207E+0 1 

2.29449C+OI 

f; 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.00008+00 
O.OOOOE+OO 
O.ooooE.oo 

O.OOOOE+OO 
O.OOOOE+OO 
0.00008+00 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O,OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.00008+00 
O.OOOOE+OO 
O,OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O,OOOOE+OO 
O.OOOOE+OO 
6.2754E-Ol 
8.:817E-0: 
1.8942E+00 
5.8610E+00 
1.2865E+OI 
2.0756E+01 
2.6340£+01 
2.7841£+0: 
2.5717E+0\ 
2. 1 603E+Ol 
1.7050E+OI 
1.2982E+01 
9.7369£+00 
7.",'15E+00 
5.5642E+00 
S.l83S[;rOO 

4.8922E+00 
4.819IE+0<) 
5:;654E+00 
5.5 1 46E+OO 
5.3788E+00 
4,5057E+00 
3.90.12hOO 
),5000E+00 
J.2J9:;E+OO 

1.1. 

cm'/g 

C.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O,ooooE+OO 

0.00008+00 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O'OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4. 1 744E+03 
5.3625E+03 
1.1846E+04 
3.4289E+04 
7.0404E+04 
1.0626E+05 
1.2614E+05 
1.2473E+05 
1.0777E+05 
8.4689E+04 
6.2528E+04 
4.4535E+04 
3.1247E+04 
2. 1 949E+04 
1.5625E+04 
1.42?4I:,04 

1,3287E+04 
1.3036E+04 
1.5503E+04 
1.46112+04 
1.4130E+0~ 

l.i072E+04 
8.9726E+03 
7.5264E+03 
6.5l6Gr:~OJ 

4.8521OE+OO 
8.74600E-00 
1.22700E-OO 

a(coh+inc) 
cm'/g 

1.0672E-04 
1.4743E-04 
2.0255E-04 
2.7674E-04 
3.7607E-04 
5.0827E-04 

6.8327E-04 
9.1 362E-04 
1.2151E-03 
1,6077E-03 
2.1158E-03 
2.7701E-03 
3.6080E-03 
4.6752E-03 
6.027IE-03 
7.7306E-03 
9.8654E-03 
1.2527E-02 
1.5827E-02 
1.9898E-02 
2.4893E-02 
3.099IE-02 
3.8395E-02 
4.4459E-02 
4.6614E-02 
4.73408-02 
4.8083E-02 
5.0335E-02 
5.8090E-02 
7.0942E-02 
8.623IE-02 
1,0432E-OI 
1.2563E-01 
1.5058E-01 
l.7967E-OI 
2.1340E-OI 
2.5232E-01 
2.970IE-Ol 
)A805E-OI 
4.0607E-OI 
4.7168E-OI 
4.90961: Ol 

5.0755E-OI 
5.1200E-Oi 
5.1870E-OI 
5.3559E-01 
5.4552E-01 
6.2819E-OI 
7.2030E-Ol 
8.224()E-Ol 
';I.)502r: "-"f'; 1 

L 
M 
N 

III 
IV 

III 

O,OOOE+OO 
0.0008+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEJ-OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
C.0008+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
C.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000[; ... 00 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE-.OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
0.00013 ... 00 

4.55710E+OO 
6.3I300E-01 
1.22700E-Ol 

1.160E+02 
1.085E+02 
1.0 15E+02 
9.494E+Ol 
8,8818+01 
S.30SE+Ol 

7.772E+Ol 
7.270E+Dl 
6.80IE+01 
6.362E+OI 
5.95IE+OI 
5.567E+OI 
5.208E+OI 
4.872E+01 
4.557E+Ol 
4.263E+01 
3.988E+Ol 
3.73IE+01 
3.490E+01 
3.264E+01 
3.054E+OI 
2.857E+OI 
2.672E+OI 
2.55IE+01 
2.512E+OI 
2.500£+01 
2.487E+OI 
2.451E+OI 
2.338E+Ol 
2.187E+OI 
2.046E+OI 
1..914E+0\ 
1.791E+01 
:.675E+OI 
\.567E+OI 
1.466E+01 
1.371E+01 
\.283E+OI 
l.2ooE+OI 
\.I 22E+Ol 
;.050E+Oi 
1.03I[;;'OI 

1.016E+OI 
:.011£:+01 
1.005E+OI 
9.907E+ClO 
9.g22E+OO 
9.188£+00 
8.595E+00 
R.040E+oo 
7.S2U:"f"OO 
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384 C.T.CHANTLER 

TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.762144E-01 
1.826720E-01 
1.854680E-OI 
1.8621'3~E-0: 
1.873320E-Ol 

1.883732E-OI 
1.901280E-01 
2.013709E-01 
2.152655E-OI 
2.301188E-OI 
2.459970E-01 
2.629708E-OI 
2.811158E-OI 
J.UO:51lSB-UI 

3.212482E-OI 
3.434143E -01 
3.671099E-01 
~ Q?44rI~F.-OI 

4.195189E-Ol 
4.484657E -0 1 
4.794098E-0l 
5.12489IE-Ol 
5.478508E-Ol 
5.856525E-0l 
6.070120E-01 
6.1 63030E -0 1 
6. 1 86740E-O 1 

6.1 87806E-01 
6.224970E - 0 I 
6.260625E-OI 
6.281 435E-0I 
6.306687E - 0 1 
6.317880E-Ol 
6.344565E-OI 
6.439260E -01 
6.692609E-OI 
7.154399E-OI 
7.648052E-OJ 
8.175768E -OJ 
8.571080E-Ol 
8.702270E -0 I 
8. 739896E -01 
8.789730E-01 
8.920nOE-01 
9.: 189001: 01 
9.258475E-Ol 
9.295695E-01 
9.342948E-OI 
9,351525E-01 
9.491 :ooE-OI 
9.987612E-OI 
1.050658E+00 
I.067676E+00 
1.071028E+OO 

'.077461 E+oo 
1.0935.J2E+00 
1.141-\45E+00 
1.220098E+00 
1.30-l285E+00 
1.394281 E+OO 
1.490486E+00 
1,593329E+00 
1.703269E+00 
1 ,820795E~00 
1.946430E+00 

I, 
elarom 

2.23849E+OI 
2.20302E+O 1 
2. I 7663E+OI 
2. I 5453E+O 1 
2. 1 7020E+Ol 

2.1 7597E+OI 
2.17817E+OI 
2. 1 6355E+O 1 
2.13975E+OI 
2.11701E+OI 
2.09590E+01 
2.07604E+01 
2.05671E+OI 
l.U.lo~41::+U 1 

2.0 1545E+0 1 
1.99050E+01 
1.95966E+01 
I QIRQ?F+OI 

1.86426E+01 
1.78709E+OI 
1.67376E+OI 
1.49816E+01 
1. 1 9899E+O 1 
5.63492E+00 

- 3.38493E+OO 
-1.53534E+01 
- 2.69803E ... 0 1 

- 2.82232E+0 1 
-1.69818E+01 
- 1.32224E+0 1 
- J.34083E+O 1 
-1.92036E+0 I 
-1.95875E+OI 
-8.36804E+00 

3. 1 8632E+00 
1.53340E+OI 
2.45449E+0 1 
2.9 1 643E+0 1 
3. 1 7254E+0l 
3.20836E+OI 
3.09430E+0 1 
2.87963E+o I 
3.1215IE+OI 
3.3159IE+OI 
3.435841:+01 

],44902E+0 I 
3.390 13E+O 1 
3.48 1 63E+0 I 
3.49563E+Oi 
3.62578E+0 i 
3.86538E+0 1 
4.01104E+01 
4.00667£+01 
3,9(D13E+Ol 

4.0414.1E+0 I 
4.134471:+01 
4.28266E+0 I 
-I.-I387IE+01 
-I,55247E+01 
463982E+01 
4,70925E ... 01 
4,762: OE+O 1 
4.79930E+01 
4.824.'8E+0: 
4. 8-100:' E+O1 

j, 
elatom 

3.0832E+00 
3.0324E+00 
3.0 1 70E+00 
3.0 134E+00 
3.3918E+OO 

3.3898E+00 
3.3874E+00 
3.3965E+00 
3.4508E+00 
3.5381E+00 
3.650 I E+OO 
3.78ooE+00 
3.9218E+00 
4.Ut:i\I~I::+W 

4.2 I 82E+00 
4.3612£+00 
4.4930E+OO 
41111ROt= ... no 
4.70 12E+00 
4.7685E+00 
4.8069E+00 
4.8 1 43E+00 
4.7894E+00 
4.7339E+00 
4.6924E+00 
4.6724E+00 
4.6672E ... 00 

4.6670E+00 
2.8524E+OI 
2.8226E+OI 
2.8054E+OI 
2.7848E+01 
4.3524E+OI 
4.3172E+OI 
4. 1956E+Ol 
3.8956E+OI 
3.4443E+OI 
3.0997E+Ol 
2.8202E+Ol 
2.6462E+OI 
2.5931E+01 
2.5783E+01 
2.9204E+01 
2.8702E+OI 
2.79771:+01 

2.7486E+01 
2.7358E+OI 
2.8719E+01 
2.8690E+OI 
2.8218E+01 
2.6646E+OI 
2,5110E+01 
2.4603E+0: 
2.4JOOE1"0) 

2.5442E+OI 
2.4955E+01 
2.3600E+OI 
2.16-11E+01 
1.9848E+01 
1.8211E+01 
1.6699E+OI 
1.5264E+OI 
1.3933E+01 
1.2723£+01 
I. I 623E+01 

.... 
cm'/g 

5.8018E+03 
5.5045E+03 
5.3939E+03 
5.3660E+03 
C;.OO37E+03 

5.9670E+03 
5.9078E+03 
5.5930E+03 
5.3 I 55E+03 
5.0982E+03 
4.920 1 E+03 
4.7663E+03 
4.6260E+03 
4.4Y!I1b+UJ 

4.3540E+03 
4.2111E+03 
4.0583E+03 
~SN,~B+O, 

3.7159E+03 
3.5258E+03 
3.3247E+03 
3.1 1 49E+03 
2.8988E+03 
2.6803E+03 
2.5633E+03 
2.5 1 39E+03 
2.50 1 SE...o3 

2.5009E+03 
1.5 I 94E+04 
1.4950E+04 
1.4809E+04 
1.4642E+04 
2.2843E+04 
2.2563E+04 
2.1605E+04 
1.930lE+04 
1.5964E+04 
1.3439E+04 
J.1438E+04 
1.0237E+04 
9.8809E+03 
9.782 1 E+o3 
J.l0 I 7E+04 
1,0669E+04 
1.0173£:1"04 

9.8440£+03 
9.7589E+03 
:.0193E+04 
1.01 73E+04 
9.8585E+03 
8.8465E+03 
7.9249E+03 
7.6410E+03 
7,JBnE+O} 

7.8298E+03 
7.5669E+03 
68564E~03 

5,8814E+03 
5.0460E+03 
4.'310E+03 
J.7149E+03 
3.1766E+03 
2.7126E+03 
2.3 1 70E+03 
1.9801E+03 

a(coh+inc) 
cm'/g 

1.0586E+OO 
I. 1300E+OO 
1.1611E+OO 
1.I694E+OO 
1.1819E+OO 

I. 1936E+OO 
1.2133E+OO 
1.3402E+OO 
1.4987E+OO 
1.6692E+OO 
1.8516E+OO 
2.0458E+OO 
2.2514E+OO 
~.467YJ:i+OO 

2.6948E+00 
2.9312E+OO 
3.1762E+OO 
q d2R7F..DO 

3.6873E+00 
3.9508E+OO 
4.2 1 74E+OO 
4.4856E-tOO 
4.7536E+OO 
5.0 1 96E+OO 
5.1609E+OO 
5.2204E+OO 
5.1354E...oO 

5.2361E+OO 
5.2595E+OO 
5.28J7E+00 
5.2946E-tOO 
5.3 I 02E+00 
5.3170E+OO 
5.3334E+00 
5.3905E+00 
5.5379E+OO 
5.7863E+00 
6.0250E+OO 
6.2521E+OO 
6.4048E+00 
6.4524E+00 
6.4658E+00 
6.4833E+00 
6.5285E+00 
6.Sg-roC+00 

6.6383E+00 
6.6499E+00 
6.6644E+00 
6.6670E+00 
6.7089E+00 
6,8464E+00 
6,9725E+00 
7.0 I 02E+00 
7.0 I 74E+OO 
7.0311E+00 
7.0643E+OO 
7. 1 547E+OO 
7.2736E+00 
7.3812E+OO 
7.4616E+OO 
7.51 94E+00 
7.5544E+00 
7.5664E+00 
7.5557E+00 
7.5225E+00 

IkK 
cm'fg 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.ooob+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOO);..DO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001>+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
0.0001:+00 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC1"OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE."OO 

A 
nm 

7.036E+oo 
6.787E+oo 
6.685E+OO 
6.658E+OO 
6.618E+oo 

6.582E+OO 
6.521E+OO 
6. 157E+oo 
5.760E+OO 
5.388E+oo 
5.040E+OO 
4.715E+00 
4.4IOE+OO 
4. 1 26b+OO 
3.859E+00 
3.6IOE+00 
3.377E+OO 
~.J59B...oo 

2.955E+00 
2.765E+OO 
2.586E+OO 
2.419E+OO 
2.263E+OO 
2.117E+OO 
2.043E+OO 
2.012E+OO 
1.0041>+00 

2.004E+OO 
1.992E+OO 
1.980E+OO 
1.974E+00 
1.966E+OO 
1.962E+00 
1.954E+00 
1.925E+00 
1.853E+OO 
1.733E+OO 
1.621E+00 
1.516E+OO 
1.447E+OO 
1.425E+OO 
1.419E+OO 
1.4IIE+OO 
1.390E+OO 
1.360£+00 

1.339E+00 
1.334E+00 
1.327E+00 
1.326E ... 00 
1.306E+00 
1.241E+00 
1.180E+00 
1.l6 I E+oo 
1.IJBE1"OO 

1.151E+00 
1.l34E+00 
1.086E+00 
1.016E+00 
9.506E-01 
8.892E-01 
8.318E-01 
7.78IE-01 
7.279E-01 
6.809E-OI 
6.370E-01 
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TISI.£ I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E ~ 400-1000 keY - Continued. 

E 
keY 

2.080733E+OO 
2.224304E+OO 
2.377781 E+oo 
2.541848E+OO 
2.717235E+OO 
2.904724E+lX>, 
3.10J I~OE...oo 
3.3 1 9406E+OO 
3.548445E+OO 
3.793288E+OO 
4.055024E+OO 
4.33482 1 E+oo 
4.465958E+OO 
4.5343 14E+oo 
4.552543E+OO 
4.' 1988:lE+OO 
4.633924E+00 
4.648242E+OO 
4.755058E+OO 
4. 827839E+OO 
4. 847248E+OO 
4. 876360E+OO 
4.953664E+OO 
5.084338E+OO 
~.t621'9E+OO 

5.1 829 1 2E+OO 
5.214040E+OO 
5.295467E+OO 
5.660855E+00 
6.05 1 453E+00 
6.469004E+00 
6.9 1 5365E+00 
7.392525E+OO 
7.902609E+00 
8.447890E+00 
9.030794E+OO 
9.653919E+00 
1.032004E+Ol 
1.103212E+01 
1.1 79334E+01 
1.260708E+01 
1.347697E+OI 
1.440688E+01 
1.540095E+01 
1.646362E+O 1 
1.759961E+01 
I~S 1 39RE ... O t 

2.011215E+01 
::.149988E+0 1 
2.298338E+0 1 
2.456923E+0 1 
~.626450E-0 1 
2.807676E+01 
3.00 1405E+0, 
3.208502E+O, 
3.~5060!El01 

.1.300.155E+0 1 
3 . .113623E+0 1 
3.333525E+01 
.1.383279E+0 1 
.1.429889E+Ol 
3.666551 E+O 1 
.1.9 j 9543E+0 1 
4.189992£+01 
4.479101[;,.01 

fl 
eiatom 

4.84890E+O 1 
4.8541 2E+O 1 
4.85293E+01 
4.84180E+01 
4.83604E+OI 
4.82078E+OI 

'~OV':;OE...ol 
4.16838E+OI 
4.71716E+OI 
4.6459IE+OI 
4.53714E+01 
4.32826E+Ol 
4.10615E+OI 
3.71027E+OI 
3.38351 E+O 1 
3.76379E+Ol 

4.04735E+OI 
4.08360E+OI 
4.19574E+OI 
4.10845E+01 
3.93389E+Ol 
4,1 4727E+01 
4.36693E+OI 
4.49619E+OI 
4.<RI'02E+O I 
4.407868+01 
4.52183E+OI 
4.65711E+OI 
4.903 1 4E+O 1 
5.04303E+OI 
5.13802E+O' 
5.20355E+0 i 
5.24876E+Ol 
5.27994E+0 1 
5.30150£+01 
5.31826£+01 
5.33587E+01 
5.342988+01 
5.34524E+01 
5.34062E+01 
5.33387E+01 
5.32571E+01 
5.31664E+OI 
5.30697E+O 1 
5.2969IE+OI 
5.28653£+01 
527S&2E ... OI 

5.26473E+0 1 
5.25289E ... 01 
5.23987E+OI 
5.22486E+OI 
S.20687E+O: 
5.18330E+Ol 
5.14549E+01 
5.05798E+0 1 
S.01SS0]; ,01 

4.89195E+0 1 
4.74332E+OI 
4.89383E+01 
5.0"993E+01 
5.08358E+01 
5.197RSE+OI 
5.24920E+0 1 

5.28009E+OI 
~.3006:!ETOI 

f, 
elatom 

1.0626E+OI 
9.71 73E+00 
8.8857E+00 
8.1102£+00 
7.3706E+00 
6.7093E+OO 
<i.O':;':;3E...oo 

5.4240E+OO 
4.8629E+00 
4.3446E+00 
3.8793E+00 
3.4694E+00 
3.3023E+OO 
3.2206E+00 
3. 1 994E+00 
1.Q667E+OJ 
1.039 1 E+O 1 
1.0320E+OI 
9.8092E+00 
9.5109£+00 
9.4389£+00 
1.3062£+01 
I.2660E+OI 
1.2036E+01 
1.1713E+Ol 
1.1631E+Ol 
1.3332E+01 
1.3013E+OI 
1.1 779E+OI 
1.0679E+01 
9.6346E+00 
8.6656E+00 
7.7844E+00 
6.9929E+00 
6.2859E+00 
5.6458E+00 
5.0279E+00 
4.4712E+00 
3.9684E+00 
3.5241E+OO 
3.1314E+00 
2.7850E+OO 
2.4792E+00 
2.2090E+00 
1.9699E+00 
1.7569E+00 
L567&E ... OO 

1.3991£+00 
'-2463E+00 
\.I086E+00 
9.8355E-OI 
8.7336E-OI 
7.6881£-01 
6.7523£-01 
5.9354E-OI 
5.78~:l!i-OI 

5.6217E-OI 
5.5785E-01 
.1.4787E+00 
;\.3951 E+OO 
.1,,1 1 98E+00 
2.9745E~00 

2.6643E.,.00 
23861 E+OO 
;).t:l;)6E,OO 

IL 
cm'lg 

1.6933E+03 
1.4486E+03 
1.2391E+03 
1.0580E+03 
8.9945E+02 
1.6590E+02 
6.4<NZE-t<J2 
5.4183E+02 
4.5443E+02 
3.7979E+02 
3.1722E+02 
2.6539E+02 
2.4519E+02 
2.3552E+02 
2.3303E+02 
7.72.32E+02 

7.4358E+02 
7.3621E+02 
6.8404E+02 
6.5324E+02 
6.4510£+02 
8.8821E+02 
8.4742E+02 
1.8494E+02 
7.'239E+02 
7.44 1 4E+02 
8.4783E+02 
8. 1 485E+02 
6.8991E+02 
5.8514£+02 
4.9385E+02 
4. 1 552E+02 
3.4917E+02 
2.9342E+02 
2.4673£+02 
2.0730E+02 
1.7270E+02 
1.4366E+02 
1. 1 928E+02 
9.9085E+OI 
8.2363E+OI 
6.8524E+OI 
5.7062EtOI 
4.7560E+OI 
3.9676E+OI 
3.3102E+OI 
2.763:m ... Ol 

2.3067E+01 
1.9222E+01 
1.5995E+OI 
1.3274E+01 
1.l026E+OI 
9.0797E+00 
7.4598£+00 
6.1.140E+00 
5.9045E 1 00 

5.6482E+OO 
5.5824E+00 
3.4603E+01 
.1.3275E+0 1 
3.10\lSE+C 1 

2.6900E+01 
2.2540E+01 
1.8883£+01 
I ,S7~:7t I 0 I 

cr(coh+inc) 
cm'/g 

1.4674E+OO 
7.3912E+OO 
7.2948E+OO 
7. 1 792E+OO 
7.0457E+OO 
6.8956E+OO 
6.7:Jo:m...oo 

6.5512E+OO 
6.3600E+OO 
6.1583E+OO 
5.9476E+OO 
5.7295E+OO 
5.6302E+OO 
5.5791E+OO 
5.5656E+OO 
,.,4'4E+OO 
5,5057E+OO 
5.4952E+OO 
5.4179E+OO 
5.3660E+OO 
5.3522E+OO 
5.3317E+OO 
5.2116E+OO 
5.1 878E+OO 
'.DnE+OO 
5.1213E+OO 
5.1005E+OO 
5.0467E+OO 
4.8 1 45E+00 
4.5823E+OO 
4.3513E+00 
4. 1 228E+00 
3.8977E+00 
3.6769E+00 
3.46 1 5E+00 
3.252IE+00 
3.0493E+00 
2.8536E+00 
2.6656E+OO 
2.4855E+00 
2.31 36E+OO 
2.1501E+OO 
1.9950E+OO 
1.8484E+00 
1.7101£+00 
1.580;E+00 
J .4583E+OO 

1.3444E+OO 
1.2382E+00 
1.1395E+00 
1.0478£+00 
9.6303E-01 
8.8470E-01 
8.1 252E-01 
7.4516E-01 
7.3324];-01 

7.1975E-01 
7.1607E-01 
7.:062E-OI 
6.9732E-01 
6.8526E-01 
6.2949E-01 
5.7850E-OI 
5.3198E·-01 
4.8?S9£: 01 

ILl< 
cm'/g 

O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O,OOOE+oo 
O.OOOE+OO 
O.OOOIl...oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE...oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O,OOOE+oo 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

0.000£+00 
O.OOOE+oO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 

0.000£+00 
O.OOOE+OO 
2.912E+01 
2.802£+01 
2.705E+01 
2.274E+OI 
!.911E+01 
1.606E+OI 
! .)45£:,.01 

h 
nm 

5.959E-OI 
5.574E-OI 
5.214E-Ol 
4.878E-Ol 
4.563E-Ol 
4.268E-Ol 
3.993E 01 

3.735E-01 
3.494E-Ol 
3.269E-OI 
3.058E-Ol 
2.860E-Ol 
2.776E-01 
2.734E-01 
2.723E-Ol 
2.707E-Ol 
2.676E-Ol 
2.667E-OI 
2.607E-01 
2.568E-OI 
2.558£-01 
2.543£-01 
2.503E-OI 
2.439E-OI 
2.4()Ztl-Ol 

2.392E-01 
2.378£-01 
2.341E-01 
2.190E-OI 
2.049E-OI 
1.917E-01 
1.793E-01 
1.677E-01 
1.569E-01 
IA68E-01 
1.373E-01 
1.284E-01 
1.201£-01 
~.124E-01 

1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.0S0E-()2 
7.531E-02 
7.045E-02 
6.590];-02 

6.165E-02 
5.767£-02 
5.395E-02 
5.046E-()2 
4.72IE-02 
4.416E-02 
4.131£-02 
3.864E-02 
3.SI4E-02 
3.757E-02 
3.742E-02 
3.719E -02 
3.665E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959£-02 
2.7£SE C2 
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TABLE I: Form factors. attenuation and scattering cross·sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E /, fz 
"" 

a(coh+inc) ILK h 
keY e!atom eiatom cm2/g cm2/g cm2/g nm 

4.788159E+Ol 5.31422E+01 1.9025E+OO 1.3175E+Ol 4.5103E-01 1.125E+OI 2.589E-02 
5.ll&542E+01 <; ~'~~'E+I'II l.fi9ME ... OO 1.099IE...o1 4.160IE-OI 1l.3!:l6E-I-OO 2.4:l:lB-O~ 

5.47172IE+01 5.32932E+O 1 L5126E+00 9. 1 664E+oo 3.8423E-01 7.847E+OO 2.266E-02 
5.849270E+01 5 .33312E+O 1 1.3483E+00 7.6433E+OO 3.5543E-01 6.550E+00 2.120E-02 
6.2~870E+O 1 5.33535E+OI 1.20 17E+00 6.3726E+OO 3.2936E-Ol 5.467E+OO 1.983E-02 
6.684'318E+Dr.. 5.33967E+OI 1.0706E+OO 5.3109E+OO 3.0578E-OI 4.560E+OO 1.855E-0:;' 
7 .145536E+0 I 5.33976E+OI 9.5063E-01 4.4114E+OO 2.8446E-01 3.788E+OO 1.735E-02 
7 .638578E+O I 5.33913E+Ol 8.4419E-Ol 3.6646E+OO 2.6518E-Ol 3. 1 47E+OO 1.623E-02 
8. I 65640E+O I 5.33819E+01 7.4857E-Ol 3.0398E+OO 2.4777E-01 2.611E+00 1.518E-02 
8.729069E+O 1 5.33679E+O 1 6.6149E-01 2.5128E+OO 2.3203E-01 2.160E+00 1.420B-02 
9.331374E+01 5.33500E+O 1 5.8460E-Ol 2.0774E+OO 2.1781 B-OI 1.786E+OO 1.329E-02 
9.975239E+01 5.33303E+01 5.1669E-Ol 1.7175E+OO 2.0494B-Ol 1.478E+OO 1.243E-02 
1.066353E+02 5.33097E+Ol 4.5670E-OI 1.4202E+OO 1.9329E-OI 1.222E+OO 1.1 63E-02 
1.139931 E+02 5.3289IE+01 4.0372E-0I 1.1744E+OO 1.8273E-Ol 1.011E+OO 1.088E-02 
1.218587E+02 5.32686E+O 1 3.5690E-Ol 9.71 18E-0I 1.7314E-OI 8.363E-Ol ['017E-02 
1.302669E+02 5.32488E+Ol 3.1554E-0I 8.0321E-01 1.6442E-Ol 6.917E-OI 9.518E-03 
1.392553E+02 5.32296E+OI 2.79OOE-Ol 6.6434E-OI 1.5647E-OI 5.722E-OI 8.903E-03 
1.488640E+02 5.321 14E+OI 2.4674E-OI 5.496IE-01 1.4920E-Ol 4.734E-OI 8.329E-03 
1.591 356E+02 5.31942E+Ol 2.1827E-OI 4.5480E-01 1.4254E-OI 3.917E-0[ 7.79IE-03 
1.7011S9n+02 5.317sm..o1 1.9309E-Ol 3.7637E-OI L3641E-Ol 3.24IE-Ol T.23SE-OJ 
1.818539E+02 5.31630E+01 1.7083E-Ol 3.1 [48E-Ol 1.3076E-0[ 2.682E-Ol 6.818E-03 
1.944018E+02 5.31489E+Ol 1.51 14E-OI 2.5780E-Ol 1.2553E-Ol 2.219E-Ol 6.378E-03 
2.078 1 56E+02 5.31359E+OI 1.3373E-OI 2.1338E-Ol 1.2066E-OI 1.836E-0: 5.966E-03 
2.221548E+02 5.31238E+O[ 1.1 833E-Ol 1.7663E-OI 1.1612E-OI 1.519E-Ol 5.581E-03 
2.374835E+02 5.31 1 26E+OI 1.0472E-01 1.462IE-OI I. 11 87E-Ol 1.257E-OI 5.22!E-03 
2.538699E+02 5.3 1 024E+O 1 9.2670E-02 1.2[04E-0[ 1.0787E-0[ 1.040E-Ol 4.884E-03 
2.71 3869E+o2 5.30929E+Ol 8.20 14E-02 1.0021E-0I 1.0409E-Ol 8.609E-02 4.569E-03 
2.901126E+02 5.30843E+Ol 7.2587E-02 8.2965E-02 1.0051E-OI 7.124E-02 4.274E-03 
3.101304E+02 5.30764E+OI 6.4247E-02 6.8693E-02 9.7108E-02 5.894E-02 3.998E-03 
3.3 1 5294E+02 5.30692E+0 1 5.6869E-02 5.6879E-02 9.3857E-02 4.877E-02 3.740E-03 
3.544049E+02 5.30626E+0 1 5.0340E-02 4.7099E-02 9.0745E-02 4.036E-02 3.498E-03 
3.788588E+02 5.30566E+0 1 C.4562E-02 3.9003E-02 8.7755E-02 3.340E-02 3.273E-03 
4.05000 1 E+02 5.3051IE+OI 3.9450E-02 1.22991'\-02 R.~77F-o? ?.7/i'F-0? 101i1 F.-en 
4.329451 E+02 5.3046IE+Ol 3.4926E-02 2.6750E-02 8.2099E-02 2.287E-02 2.864E-O' 

J. Phys. Chern. Ref. Data. Vol. 24, No.1. 1995 



THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 387 

40 

,.-.. 

S 20 0 ....., 
eel 

""" Q) "- I 
0 ,._._._._.-. 

-..... 
Current 

-20 _._._._. Henke 

0.01 

-S 10 
o ...., 
CCl 

""'Q) --
CIl ..... 

I 

1 

0.01 

~~/ ..... ,. . ' 
5 1 " 10 r \. 
f \ 

ft 
II' .. I 
II ' \ , • 1.1 

\ I I . 
, i I 

'. I ' .. .: 

N r: \ 
! 

r 
4i 

::t 10 ( 

S 
(.) --

0.01 

\ 

\ 

\ 

\ 

Z=53 

v 

.......... _ .. -. 

0.10 1.00 

'. 
\ 

'-

0.10 1.00 

0.10 1.00 
Energy (keV) 

J. Phys. Chem. Ref. Data, Vol. 24, No.1, 1995 



388 C. T. CHANTLER 

Z=53 

35 

10 

10.00 

..--.. 
S 1.00 0 

+-' 
(1j 

"'-.. 
(l) -- 0.10 I 

C\! 

f2 K-shell : ..... 

0.01 
10 

~1.e+02~ 
C\! ' -_ E --

() l.e+OO ,- a(coh+inc) 

:::l.. 

___ Current 
_______ Henke 

100 

" " .... 
" " 

100 

---

1000 

1000 

~ 
l.e-021--

------j 

10 

J. f'hy". Chem. nef, O"t", Vol. 24, No.1, 1095 

100 
Energy (keV) 

I 

1000 



THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 389 

Xe Z= 54 

~",mic weight - 1.312900E+02 g/mol. nominal density p (glem) - 5.4580E-03 

.,\~ams!atom) - f1(cm'ig) x 2.ISO:2E+02, E(eV) fL(cm'ig) - h(eiatom) X 3.20S14E+05 

Hdges. Edge energies (ke V): 

3.45614E+00 L I 5.45280E+00 L II 
\I [. 1.14460E+OO M II 9.99000E-OO M III 
\I V 6..72300E-00 N [ 2.08IooE-00 N II 
"IV 6.~E-02 N V 6.40000E-02 
Relativistic correction estimate /"" (H82.3/5CL) - -6.4519E-01. -3.9600E-OI e/atom 
\uc:ear Thomson correction ft« - -1.2184E-02 eiatom 

E 
keV 

1.069000E-02 
1.142761b-02 
1.221612E-02 
1.305903E - 02 
J.3960JOE-02 
1 4Q?11~F-0? 

1.595306E-02 
1.705382E-02 
I.S23053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E -02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3,1 09002E - 02 
3.323523E-02 
J.552846E- 02 
3,797993E-02 
4.060054E - 02 
4.340 198E - 02 
4.639671 E-02 
~.95C;>S09E-02 

5.302035E-02 
5.667876E-02 
6.058959E-02 
6.272000E - 02 
6.368000E-02 
6.393600E-02 
6.432oo0E-02 
6,477028E-02 
6.52&000E - 02 
6.923942E-02 
7.401 695E-02 
7.91241IE--02 
8,458368E - 02 
9.041995E-02 
9.665893E ··02 
1.03::U84E-01 
1.104581 E -01 
I.IM)/~/Io--(J1 

1.2G2272E-01 
i..149.<68E·· 01 
1.-I37660E-GI 
i ,442475E-GI 
1.459665E-01 
1.465533E-01 
1,474.'35E-01 
1..l96340E - 0 1 
1.542oo5E .. 0 I 

/, 
eiatom 

1.74817E+01 
L74729J:!+OI 

1.74627E+OI 
1.74510E+01 
1.74376E+OI 
174'711'1 .. 01 

1.74044E+01 
1.73839E+OI 
1.73603E+OI 
l.73330E+OI 
1.73014E+OI 
1.72647E+OI 
1.7222 I E+O I 
1.7 1 724E+0 1 
1.71 1 43E+OI 
1.70460E+0 I 
1.69653E+01 
1.68696E+0 I 
1.67551E+OI 
1.661 69E+OI 
1.64483E+OI 
1.62392E+0 1 
1.59749E+OI 
1.56310E,Ol 

1.51635E+OI 
1.44737E+01 
1.32889E+01 
I.! 9994E+0 1 
1.05181E+OI 
9.041 68E+OO 

. 1.0 1 989E+0 I 
1.07681E+OI 
1.:0295E+OI 
1.:3451[+01 
l.i 9353E+0 I 
1.34352E+OI 
1.54567E+01 
1.75482E+OI 
1 .93672£+0 I 
2.07~87E+01 

2.1 (, 728E+0 I 
2.2 I ~ /2h+C'1 

2.23982E+C I 
2.2320-lE+01 
2.1 g272E+0 I 
2.17629£+C I 
2.13416E+0 1 
2.07968E+C I 
2.132 24E+C I 
217567£+01 
2.20064E+0 I 

h 
eiatom 

O.ooooE+OO 
U.OOOOJ:!+UO 

O.ooooE+oo 
O.ooooE+OO 
O.ooooE+OO 
o ()()()()F .. OO 

O.ooooE+oo 
O.ooooE+oo 
O.ooooE+oo 
O.ooooE+oo 
O.ooooE+oo 
O.ooooE+oo 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+oo 
O.ooooE+OO 
O.ooooE+oo 
O.ooooE+oo 
Q.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+oo 
O.OOOOE,OO 

O.ooooE+oo 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+oo 
O.ooooE+oo 
O.ooooE·OO 
2.7373E ... 00 
2.8683E+OO 
3.0230E+00 
4.4855E+00 
6.6806E+00 
g.5363E+00 
9.6404E+OO 
9.92 I 7E+00 
9.5457E+00 
8.7673E+00 
7.8187E+00 
o.~b2/Io+UO 

5.9916E+00 
5.2451 E+OO 
4.6587E+00 
4.6310£+00 
4.5353E+00 
4.5038E+00 
5.5082E+00 
5.-103·1E+00 
5.2082E+OO 

f1 
cm'/g 

O.ooooE+OO 
U.OOOOE+UO 

O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
o ()()()()1" .. 0I1 

O.OOOOE+OO 
O.OOOOE+OO 
O.ooooE+OO 
O.OOOOE+oo 
O.ooooE+OO 
O.ooooE+OO 
O.OOOOE+OO 
O.ooooE+OO 
O.OOOOE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.OOOOE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
0.000012+00 

O.ooooE+oo 
O.ooooE+oo 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
O.ooooE+OO 
1.364IE+04 
1.4 I 94E+04 
1.4842E+04 
2.0764E+04 
2.8929E+04 
3,4579E+04 
3.6531 E+04 
3.5170E+04 
3.1653E+04 
2.7195£+04 
2.2687E+04 
1.6(12~10+04 

1.5214[+04 
1.2459E+04 
1.0386E+04 
1.0290E+04 
99587E+03 
9.8498E-03 
1.1975E·04 
1 1574ET04 
I.C826E+()·1 

5.10370E+OO 
9.37000E-00 
1.46700E-00 

O"(coh+inc) 
cm'ig 

1.2269E-04 
1.6M~4b-04 

2.3108E-04 
3.1456E-04 
4.2589E-04 
~ 7~~nl"-04 

7.6833E-04 
1.0238E-03 
1.3571E-03 
1.7896E-03 
2.3476E-03 
3.0638E-03 
3.978!E-03 
5.1 389E-03 
6.605IE-03 
8.4470E-03 
1.0749E-02 
1.36!OE-02 
1.7149E-02 
2.1502E-02 
2.6829E-02 
3.3314E-02 
4.1170E-02 
5.063712 02 
6.1986E-02 
7.5523E-02 
9.1589E-02 
1.0103E-OI 
1.0543E-01 
1.0663E-OI 
1.0843E-OI 
1.1056E-OI 
!.I300E-OI 
L3284E-OI 
1.5890E-OI 
1.8920E-OI 
2.2426E-OJ 
2.6464E-OI 
3.,09113-01 
3.6367E-OI 
4.2352E-OI 
4.9108E-OI 
5.6698E-01 
6.5182E-01 
7.4122E-OI 
7.46IgE-OI 
7.6397E-OI 
7.7007E-OI 
7.7924E-C I 
g.0228E-CI 
3.506IE-OI 

L 
M 
N 

III 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
OOlYJE...oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.00012 ... 00 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
()()()()F+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+O() 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

4.78220E+00 
6.85400E-OI 
1.467ooE-OI 

nm 

1.160E+02 
1.085E+02 
1.015E+02 
9A94E+OI 
8.88IE+01 
8.308E .. Ol 

7.772E+OI 
7.270E+OI 
6.80JE+OI 
6.362E+OJ 
5.951E+OI 
5.567E+01 
5.208E+OI 
4.872E+OI 
4.557E+OI 
4.263E+OI 
3.988E+01 
3.73IE+01 
3,490E+OI 
3.264E+OI 
3.054E+OI 
2.8S7E+OI 
2.672E+OI 
2.500C ... 0 I 

2.338E+0 I 
2.187E+OI 
2.046E+OI 
1.'l77E+OI 
1.947E+0 I 
1.939E+OI 
1.928E+OI 
1.914E+0: 
1.899E+0: 
1.79IE+0' 
1.675E+0: 
1.567E+0: 
1 4(,(,1'1+0' 

1.37IE+0: 
1.283E+0: 
1.2ooE+0: 
1.1 22E+0: 
1.050E+Ol 
9.822E+00 
9.1 88E·OO 
8.624E.,.00 
8.595E-00 
8A94ET(Xl 
8.460E+OO 
8.410E+OO 
8.286E+00 
8.04OE+00 
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390 C. T. CHANTLER 

TABLE I: Fonn factors, allenuation and scallering cross-sections. Z - 1-92. from E - 0.00 1-0.0 1 0 ke V 10 E - 400-1000 ke V - Continued. 

E 
keY 

1.648404E-OI 
176'.1441"-01 

1.883732E-OI 
2.013709E-OI 
.2.039380E-Ol 
2-:Q70595E,-01 
2.07ll919E"""Q 1 
2.091405E-Ol' 
2.122620E-Ol 
2.152655E-OI 
2.301188E-01 

2.459970E-Ol 
2.629708E-OI 
2.811158E-0I 
3.005128E-OI 
3.212482E-OI 
3.434143E-OI 
3.671099E-OI 
3.924405E-OI 
1.19SI89E-01 

4.484657E-OI 
4.794098E-Ol 
5.124891E-Ol 
5.478508E-Ol 
5.856525E-01 
6.260625E-Ol 
6.58854OE-Ol 
6.692609E-Ol 
6.716920E-OI 
6.756615E-01 
6.819730E-01 
6.847146E-01 
6.857460E-OI 
6.888270E -0 I 
6.991080E-01 
7.154399E-OI 
7.648052E-01 
8.175768E-0 I 
8.739896E-OI 
9. 1826OOE-01 
9.323150E-OI 
9.342948E-01 
9.360630E-OI 
9.416850E-OI 
9.557400E-OI 
9.790200E-OI 
9.9400"OE-OI 

9.987612E-OI 
i .cXJ3995E+00 
1.01 8980E+00 
1.067676E+00 
1.121708E+00 
I. 1 38877E+00 
I. I 41345E+00 
I. I 43455E+00 
1.15UJ2JI::: .. UO 

1.l67492E~00 

1.220098E+00 
1.304285E+00 
I 1942RIE .... m 
1,490486E+OO 
I.S93329E+(Xl 
1.70.1269E+00 
1.810795E+00 
I. 946430E+00 

2.2 1 29OE+O I 
, ?OR~'P...o1 

2. 1 9645E+O 1 
2. 1 7702E+0 I 
2.1 6898E+OI 
2. 14862E+Ol 
2. 1 2694E+O 1 
2.1469IE+OI 
2. 16278E+Ol 
2.!6791E+OI 
2.1 7426E+D1 

2.17454E+Ol 
2.17:l59E+01 
2.172IIE+OI 
2.16987E+Ol 
2.16617E+OI 
2. 15992E+OI 
2.1495lE+OI 
2. 1 3273E+OI 
2.10611EI~1 

2.06582E+01 
2.00448E+OI 
1.9 1 067E+o 1 
1.76322E+Ol 
1.51523E+OI 
1.02292E+OI 

-2.98oo3E-01 
- 1.24339E+0 I 
- 2.45681 E+O 1 
-1.32073E+0; 
-9.8204IE+00 
- I .53958E+0 1 
- 1 .79455E+OI 
-5.1 3804E+00 

5.78404E+OO 
1.37642E+Ol 
2.45976E+0 I 
2.97070E+OI 
3 .25 I 39E+0 I 
3.29938E+OI 
3.18535E+GI 
3. I 2765E+0 I 
3.00986E+OI 
3.21316E+OI 
3.40977E+0 I 
3.53823E+0 \ 
J.'4177E+O 1 

3.39244E+01 
3.59190E+0 I 
3.73675E+OI 
3.97178£+01 
4.11467E+OI 
4.1 I 545E+0 I 
4.1020;E+OI 
4.0700: E+Ol 
4. 1 4'1071:::+U: 

4.24232E+0; 
4.39835E+OI 
4.55566E+O 1 
dMR&61" ... 1l1 

4.75513E+0 1 
4.82356£+01 
4.87650E+0 I 
4.91379E+01 
4.93845E+OI 

h 
elatom 

4.8526E+00 
do ,QSRR+OO 

4.4226E+00 
4.3179E+00 
4.3047E+00 
4.2913E+00 
4.2S83E+OO 
4.6957E+00 
4.6923E+00 
4.69138+00 
4.71291" .... 00 

4. 7685 E+OO 
4.8475E+00 
4.941IE+00 
5.0418E+00 
5. I 427E+00 
5.2375E+00 
5.3204E+00 
5.3862E+00 
S.HOl/EIOO 

5.4507E+00 
5.4436E+00 
5.4084E+00 
5.3453E+00 
5.2553E+00 
5.1399E+00 
5.0359E+00 
5.00 1 6E+00 
4.9935E+00 
2.7559E+01 
2.7119£+01 
2.6932E+OI 
4.1 885E+01 
4.1543E+OI 
4.0435E+OI 
3.87688+01 
3.4400E+OI 
3.097IE+OI 
2.8170E+OI 
2.6334E+0: 
2.5798E+Oi 
2.5725E+OI 
2.5659E+OI 
2.9IooE+01 
2.8595E+OI 
2.7794E+OI 
2.7300E+Ol 

2.7146E+OI 
2.8757E+OI 
2.8243E+OI 
2.6672E+OI 
2.5123E+OI 
2.4669E+OI 
2.4600E+OI 
2.4542E+OI 
2.54\141:::+UI 

2.5011 E+OI 
2.3587E+01 
2.1576E+OI 
I_Q'7~MJ;'.Ol 

!.8107E+OI 
)'6595E+01 
1.5167E+G I 
U829E+CI 
1.1613E+0 I 
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f.I. 
cm'/g 

9.4353E+03 
R.~'9?R...o, 

7.5250E+03 
6.8726E+03 
6.7653E+03 
6.6427E+03 
6.61131:':+03 
7. 1964E+03 
7.0853E+03 
6.9849E+03 
6.56d:!E+D3 

6.2 1 30E+03 
5.9082E+03 
5.6336E+03 
5.3774E+03 
5. 1 309E+03 
4.8882E+03 
4.645IE+03 
4.3991E+03 
1.H92E,03 

3.8955E+03 
3.6393E+03 
3.3825E+03 
3.1 272E+03 
2.876 1 E+03 
2.6314E+03 
2.4498E+03 
2.3953E+03 
2.3828E+03 
1.3073E+04 
1.2746E+04 
1.2607E+04 
1.9577E+04 
1.9330E+04 
1.8538E+04 
1.7368£+04 
1.4416E+04 
1.2141E+04 
1.0331E+04 
9.1919E+03 
8.869IE+03 
8.8249E+03 
8.7858E+03 
9.9047E+03 
9.5896E+03 
9.0993E+03 
8.8017E+03 
8.7115£+03 
9.1803E+03 
8.8835E+03 
8.0069E+03 
7.1786£+03 
6.9427E+03 
6.9083E+03 
6.8792E+03 
·1.IIJ:lJt+UJ 

6.8663E+03 
6.1961 E+03 
5.3021 E+03 
~ ,JI41O ... m 
:<.8936E+03 
\3382E+03 
2.85-UlE+03 
2.4344E+03 
2.0770E+03 

cr(coh+inc) 
cm'/g 

9.6562E-01 
lo<ll6P+oo 

1.2291E+OO 
1.3781E+00 
1.4078E+OO 
1.4439E+00 
1.453051:':+00 
1.4680E+OO 
1.5042E+00 
1.5391E+OO 
1.7119E ... 00 

1.8966E+OO 
2.0929E+00 
2.3006E+00 
2.5190E+OO 
2.7476E+00 
2.9855E+00 
3.2318E+00 
3.4853E+00 
J.7H7E100 

4.oo87E+OO 
4.2756E+OO 
4.5438E+oo 
4.8115E+OO 
5.0770E+00 
5.3383E+OO 
5.534IE+00 
5.5934E+00 
5.6071E+00 
5.6292E+00 
5.664OE+00 
5.6790E+OO 
5.6846E+00 
5.7013E+00 
5.756IE+00 
5.8406E+00 
6.0778E+00 
6.3033E+00 
6.5 1 52E+00 
6.6625E+00 
6.7060£+00 
6.7 I 20E+00 
6.7 1 73E+00 
5.734IE"-00 
6.775 I E+OO 
6.8399E+00 
d.8790E+OO 

6.8919E+OO 
6.9053E+00 
6.9425E+00 
7.0537E+00 
7.1610E+00 
7.1918E+00 
7.1961 E+OO 
7.: 997E+00 
UI14ic+UU 

7.2398E+00 
7.3 1 79E+00 
7.41 83E+00 
74Q1\71O.,.00 

7.5525E+00 

7.5856E+OO 
7.5957E+CO 
7.5832E+00 
7.S484E+00 

O.OOOE+OO 
O()()oP+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OCI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOEIOO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.cXlOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+oo 
O.OOOE+oo 
0.0008+00 
O.OOOE+OO 
O.OOOE ... OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
u.UUOt+uu 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
n ()()o1O.,.oo 

3.000E+00 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 

A 
run 

7.521E+00 
7m~p...oo 

6.582E+oo 
6.157E+OO 
6.080E+OO 
5.988E+oo 
5.964E+OO 
5.928E+OO 
5.84IE+00 
5.760E+oo 
S.3SSE+OO 

5.040E+oo 
4.715E+00 
4.4IOE+00 
4.126E+OO 
3.859E+00 
3.6 I OE+OO 
3.377E+OO 
3.159E+00 
2.9SSE,OO 

2.765E+OO 
2.586E+00 
2.419E+OO 
2.263E+OO 
2.117E+OO 
1.980E+OO 
1.882E+OO 
1.853E+00 
1.846E+00 
1.835E+00 
1.818E+00 
1.811E+00 
1.808E+00 
1.800E+00 
1.773E+OO 
1.733E+00 
1.621E+OO 
1.516E+00 
1.419E+OO 
1.350E+OO 
1.330E+OO 
1.327E+00 
1.325E+00 
1.317E+00 
1.297E+00 
L266E+OO 
1.247E+OO 

:.24IE+OO 
:.235E+00 
1.217E+00 
1.16 I E+OO 
1.I05E+OO 
I.089E+OO 
1.086E+00 
1.084E+00 
l/J/~I:+W 

1.062E+00 
1.016E+00 
9.506E-OI 
R.R92F.-OI 

8.318E-OI 
7.78IE-0: 
7.279E-0: 
6.809E-OI 
6.37UI:':-UI 
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,<alL I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 I-D.O 10 keY to E - 400-1000 keY - Continued. 

E 
keY 

2.080733E+00 
2.224304E+OO 
L\777R I E+OO 
2.541 848E+00 
2.7 I 7235E+00 
2.904724Ji.+OO 
3.I05150E+OO 
3.3 I 9406E+OO 
3.548445E+OO 
3.793288E+OO 
4.055024E+OO 
4.334821 E+OO 
4.633924E+OO 
4.686556E+00 
4.758289E+00 
4.777 418E+00 
4.8061 I IE+OO 
4.877844E+OO 
4.953664E+OO 
5.00 I 626E+00 
5.07SI82E+00 

5.098596E+OO 
5.1292l9E+00 
5.205774E+00 
5.295467E+00 
5.343744E+00 
5,425536E+00 
5.447347E+00 
5.480064E+OO 
5.561856E+00 
5.660855E+00 
6.05 I 453E+00 
6.469004E+00 
6.9 I 5365E+00 
7.392525E+OO 
7.902609E+00 
8.447890E+00 
9.030794E+00 
9.633919E+OO 
1.032oo4E+O I 
1.I03212E+Ol 
1.I79334E+01 
1.260708E+0 I 
1.347697E+0 I 
1.440688E+01 
1.540095E+0 I 
1.646362E+0 1 
1.759961 E+O 1 
1.881398E+0 I 
2.0112l5E+01 
'!..1 49988E+0 1 
) ')9833810 ... 01 

2.456923E+0 1 
2.626450E+O 1 
2.807676E+O 1 
3.001405E+OI 
.1.:208502E+O 1 
3.38701 7E+O 1 
3.429889E+O 1 
3 A.18859E+O 1 
.1.452684E+O 1 
.1.47.1421 E+OI 
J.525263E+O 1 
.1.666551 E+O 1 
J.919543E+O 1 

t. 
e/atom 

4.95404E+OI 
4.96205E+Ol 
4QAA1()P ... OI 
4.96398E+01 
4.95830E+Ol 
4.94927E+Ol 
4.93460E+Ol 
4.90369E+OI 
4.86191E+01 
4.80668E+Ol 
4.72888E+Ol 
4.605l1E+Ol 
4.32904E+Ol 
4.2222IE+Ol 
3.89074E+01 
3.50859E+O 1 
3.88484E+Ol 
4.20237E+Ol 
4.30390E+0 I 
4.32058E+O 1 
4.230551:.,.01 

4.05721E+Ol 
4.26732E+Ol 
4.47523E+Ol 
4.57697E+OI 
4.60586E+Ol 
4.59458E+O 1 
4.5 1763E+O I 
4.631l2E+Ol 
4.761 66E+Ol 
4.84989E+0 1 
5.05 1 02E+0 1 
5. 1 7598E+Ol 
5.26 I Z9E+0 1 
5 .32022E+O 1 
5.36109E+Ol 
5.38997E+0 I 
5.41224E+Ol 
'.43Z4llE+O 1 

5.44259E+0 I 
5.44732E+01 
5.44466E+Ol 
5.43916E+01 
5.43183E+01 
5.42329E+0 1 
5.41397E+01 
5.40413E+0 1 
5.39394E+Ol 
5.38345E+Ol 
5.37261 E+O 1 
5.36131 E+Ol 
5.3·191"18,01 

5.33563E+Ol 
5.31993E+O I 
5.3005IE+01 
5.27236E+01 
5.22415E+OI 
5.1 1 766E+01 
5.OJnOE+01 
4.99447E+0 1 
4.8.J666E+0 1 
4.99634E+01 
5.IJI69E+01 
5.24379E+0 1 
5.32174E+01 

h 
elatom 

1.1509E+Ol 
1.0509E+Ol 
9.S998E+OO 

8.7741E+00 
8.0226E+00 
7.2962E+00 
6.5778E+00 
5.8878E+00 

·5.2812E+00 
4.7420E+00 
4.2430E+00 
3.7928E+00 
3.3957E+00 
3.3332E+00 
3.2512E+00 
3.2299E+00 
1.0612E+Ol 
1.0271E+Ol 
9.9278E+00 
9.719IE+00 
9.4330E ... 00 

9.3624E+00 
1.2947E+Ol 
1.2575E+Ol 
1.2 1 66E+Ol 
1.1958E+Ol 
1.1638E+Ol 
1.I557E+Ol 
1.3252E+01 
1.2949E+Ol 
1.2605E+Ol 
1.1420E+Ol 
1.0336E+Ol 
9.3 I 48E+OO 
8.375 1 E+OO 
7.5253E+00 
6.7644E+00 
6.0747E+00 
'.4:.121E+00 
4.827 I E+OO 
4.2915E+00 
3.8087E+00 
3.383IE+00 
3.0070E+00 
2.6749E+00 
2.3817E+00 
2. 1 226E+00 
1.8933E+00 
1.6890E+00 
1.5075E+00 
l.3446E+OO 
1.1978E,OO 
1.0650E+00 
9.4548E-Ol 
8.3239E-01 
7.3122E-01 
6,4288E-OI 
S.79.J6E-01 
5.6569E-01 
5.6288E -01 
5.5858E-OI 
3 . .J633E+00 
3.3800E+00 
3. 1 686E+00 
2.8388E+00 

IJ. 
cm'/g 

1.7729E+03 
1.5 1 43E+03 
1.:l940B...o3 

1.l064E+03 
9.4631E+02 
8.0508E+OZ 
6.7897E+02 
5.6852E+02 
4.7703E+02 
4.0068E+02 
3.3537E+02 
2.8044E+02 
2.3487E+02 
2.2796E+02 
2.l900E+02 
2. 1 669E+02 
7.0771E+OZ 
6.7488E+02 
6.4236E+02 
6.2282E+02 
.5.9.5378+02 

5.8855E+02 
8.0903E+02 
7.7423E+02 
7.3639E+02 
7.1 72 1 E+02 
6.8749E+02 
6.7997E+02 
7.7507E+02 
7.4624E+02 
7. 1 369E+02 
6.0487E+02 
5. 1 209E+02 
4.1 1 71R+0? 

3.6312E+02 
3.052 1 E+02 
2.5664E+02 
2. 1 560E+02 
1.8002E+02 
1.4992E+02 
1.2468E+02 
1.035 1 E+02 
8.60IlE+Ol 
7.1513E+01 
5.9510E+Ol 
4.9566E+01 
4. 1322E+O I 
3. 4480E+0I 
2.8774E+Ol 
2.4024E+01 
2.0045E+Ol 
1.6705E+OI 

1.3893E+01 
1.I538E+OJ 
9.5022E+OO 
7.8085E+OO 
6.422IE+OO 
5,4835E+00 
5.2863E+00 
5.2462E+00 
5.1 85JE+OO 
3.1958E+0 1 
3.0730E+01 
2.7698E+OI 
2.J214E+OI 

a(coh+inc) 
cm'/g 

7.4919E+00 
7.41 43E+OO 
7.3167E,OO 

7.2oooE+OO 
7.0656E+OO 
6.9 1 46E+OO 
6.7485E+OO 
6.5689E+OO 
6.3772E+OO 
6. I 750E+00 
5.9640E+OO 
5.7456E+00 
5.5216E+OO 
5.4832E+00 
5.4314E+00 
5.41 76E+00 
5.397 1 E+OO 
5.3463E+00 
5.2933E+OO 
5.2600E+00 
".207:;E+OO 
5.1937E+00 
5. 1 729E+00 
5.1216E+OO 
'1.06,:m ... oo 
5.0307E+OO 
4.9778E+OO 
4.9638E+00 
4.9430E+OO 
4.8914E+00 
4.8299E+00 
4.5975E+00 
4.3664E+00 
d.1376E ... OO 

3.9 I 23E+OO 
3.6914E+00 
3,4758E+00 
3.2661E+00 
3.0630E+OO 
2.8670E+00 
2.6787E+00 
2.4982E+00 
2.3259E+OO 
2.1619E+00 
2.0063E+00 
1.8592E+00 
1.7204E+OO 
J.5900E+OO 
1.4676E+00 
1.3532E+00 
1.2464E+00 
1.1471E+OO 

I.0549E+OO 
9.6958E-01 
a.90nE-01 
8.1803E-01 
7.5116E-Ol 
7.0094E-01 
6.8977E-01 
6.8748E-OI 
6.8397E-01 
6.7876E-01 
6.6605E-01 
6.3353E-01 
5.8210E-Ol 

IJ.K 
cm'/g 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
U.UUOE+UU 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
OJ)OOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE<OO 

O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOF.+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
2.686E+01 
2.585E+OI 
2.334E+01 
1.962E+OI 

nm 

5.959E-Ol 
5.574E-Ol 
5.2141: 01 

4.878E-OI 
4.563E-Ol 
4.268E-Ol 
3.993E-Ol 
3.73SE-Ol 
3.494E-Ol 
3.269E-01 
3.058E-Ol 
2.860E-Ol 
2.676E-Ol 
2.646E-01 
2.606E-Ol 
2.595E-OI 
2.580E-Ol 
2.542E-Ol 
2.503E-Ol 
2.479E-Ol 
2.442E-Ol 
2.432E-OI 
2,417E-Ol 
2.382E-Ol 
2.34IB-OI 

2.320E-Ol 
2.285E-01 
2.276E-Ol 
2.262E-Ol 
2.229E-Ol 
2.190E-OJ 
2.049E-01 
1.917E-01 
1.793E-OI 

1.677E-Ol 
1.569E-Ol 
1.468E-Ol 
1.373E-01 
1.284E-01 
1.201E-Ol 
1.124E-Ol 
1.051E-Ol 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.531E-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
'.j~,')E-UL 

5.046E-02 
4.72IE-02 
4.4J6E-02 
411110-02 

3.864E-02 
3.66IE-02 
3.615E-02 
3.605E-02 
3.59IE-02 
3.570E-02 
3'517E-02 
3.38IE-02 
3.163E-02 
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392 C. T. CHANTLER 

TABlE 1: Fonn factors, auenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E II h JL cr(coh+inc) ILK ~ 

keY e1atom e1atom cm'lg cm'lg cm'/g nm 

4. 189992E+O 1 S.36296E+Ol 2.S432E+OO 1.94S4E+Ol 5.3515E-Oi I.649E+Ol 2.959E-02 
4.47910IE+Ol 5.38905E+Ol 2.2781E+00 1.6302E+Ol 4.9236E-Ol 1.386E+OI 2.768E-02 
4.788159E+OI 5.40650E+Ol 2.0335E+OO l.3612E+Ol 4.534IE-01 1.159E+OI 2.589E-02 
5.118542E+Ol 5.4IS09E+01 1.8 141 E+OO 1. I 360E+Ol 4.IS03E-OI 9.687E+OO 2.422E-02 
5.47172IE+Ol 5.42583E+OI 1.6179E+OO 9.4768E+00 3.8591E-OI 8.092E+OO 2.266E-02 
5.84q~70E+QI 5.43087E+OI 1.4425E+OO 7.9040E+OO 3.5680E-01 6.757E+OO 2.l20E-02 
6.252870E+O I' 5.43398E+O 1 1.2859E+OO 6.5913E+OO 3.3044E-OI 5.64IE+OO 1.983E-02 
6.684318E+01 5.43573E+Ol 1.1 462E+OO 5.4963E+OO 3.0659E-Ol 4.708E+OO 1.855E-02 
7 .145536E+O I 5.43963E+OI 1.02ooE+OO 4.5753E+00 2.850IE-0I 3.921E+oo 1.735E-02 
7.638578E+Ol 5.43945E+Ol 9.0616E-OI 3.8022E+OO 2.6552E-OI 3.258E+00 1.623E-02 
8. I 65640B+01 :1.43H94E+O I H.031S2B-Ol 3. 1;:!.:5 I E+OO 2.4790E-O! 2.704E+OO 1.~15E-Ul 

8.729069E+Ol 5.43768E+OJ 7.I056E-OJ 2.609 1 E+OO 2.3197E-Ol 2.23SE+OO 1.420E-02 
9.331374E+OI 5.43600E+OI 6.2818E-OI 2.1 577E+OO 2.1758E-OI 1.852E+OO 1.329E-02 
9.975239E+OI 5.43409E+Ol 5.5540E-OI I,7846E+OO 2.0456E-Ol 1.533E+OO 1.243E-02 
1.066353E+02 5.43206E+o 1 4.91ME-Ol L476I E+OO LQ27RR-0I ! 2/\RF+OO 11/\'rl'-m 

1.139931 E+02 5.43000E+Ol 4.3427E-Ol 1.2210E+OO 1.821OE-01 1.050E+OO 1.088E-02 
1.218587E+02 5.42794E+Ol 3.8405E-Ol 1.0101E+OO l.7241E-Ol 8.685E-Ol l.OI7E-02 
1.302669E+02 5,42592E+O 1 3.3966E-Ol 8.3571E-Ol 1.6359E-OI 7.l87E-OI 9.518E-03 
1.392553E+02 5.42397E+Ol 3.0042E-Ol 6.9146E-OI 1.5556E-Ol S.947E-Ol 8.903E-03 
1.488640E+02 5.42210E+Ol 2.6574E-01 5.7216E-OI l.4823E-01 4.922E-Ol 8.329E-03 
1.59 I 356E+02 5.42032E+OI 2.3520E-Ol 4.7372E-OI 1.4151E-Ol 4.075E-Ol 7.791E-03 
1.701 I 59E+02 5.41866E+Ol 2.0820E-0l 3.9226E-Ol 1.3534E-01 3.375E-Ol 7.288E-03 
L818539E+02 5.41709E+Ol 1.8430E-01 3.2483E-Ol 1.2965E-OI 2.794E-Ol 6.818E-03 
LQ440IRF+tl2 'i~4ISh4F...o1 I 1\11/\,"-01 ?6901E-OI I.14~9E-Ol 2.314E-0I 6.37&10-03 

2.078156E+02 5.41428E+01 l.4446E-OI 2.2280E-Ol 1.1951E-Ol 1.916E-OI 5.966E-03 
2.221548E+02 5.41302E+01 l.2790E-01 1.8453E-Ol 1.1495E-Ol 1.587E-01 5.58IE-03 
2.374835E+02 5.41 I 86E+O I 1.1325E-01 1.5285E-Ol 1.1069E-OI l.314E-01 5.221E-03 
2.538699E+02 5AI079E+Ol 1.0029E-Ol 1.2661E-Ol 1.0669E-Ol l.088E-01 4.884E-03 
2.71 3869E+02 5.40981 E+O 1 8.8808E-02 1.0488E-Ol 1.0291E-OI 9.0IOE-02 4.569E-03 
2.901126E+02 5.40890E+Ol 7.8648E-02 8.6890E-02 9.9340E-02 7.46IE-02 4.274E-03 
3.101304E+02 S.40807E+Ol 6.9654E-02 7.1986E-02 9.5944E-02 6.179E-02 3.998E-OJ 
3.315294E+02 5.40732E+Ol 6.1692E-02 5.9642E-02 9.270SE-02 S.116E-02 3.740E-OJ 
3.544049E+02 S.40662E+Ol 5.4642E-02 4.9417E-02 8.9608E-02 4.237E-02 3.498E-OJ 
3.788588E+02 5.40599E+Ol 4.8400E-02 4.0947E-02 8.6636E-02 3.508E-02 3.273E-03 
4.050001E+02 S.40542E+Ol 4.2873E-()2 3.3930E-02 8.3776E-02 2.905E-02 3.061E-OJ 
4.329451 E+02 5.40489E+Ol 3.7979E-()2 2.8117E-02 8.1018E-02 2.406E-02 2.864E-OJ 
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CS Z=55 

'Iorrjc weight - 1.329054E+<J2 glmol. nominal density p (glcm3
) - 1.87008+00 

o.(twnslatom) - lL(cm'/g) X 2.20695E+02. E(eV) lL(cm'/g) - Me/atom) x 3.16619E+05 

. cug". Edge energies (keV): 

.; 3. 59846E+oo L 5.71 430E+00 L II 5.359408+00 L III 5.01190E+OO 

\1 1.21710E+OO M II 1.06500E+00 M 11I 9.97600E-00 M IV 7.39500E-Ol 

II V 7.25SQOE-00 N 1 2.30800E-00 N [I I. 72300E-00 N III 1.61600E-Ol 
IV 7.88000£-02 N V 7.65000£-02 0 I 2.27000E-02 0 II l.31000/::-02 

0 III 1.14OOOE-02 

Relalivistic correction estimate ire! (H82.3/5CL) - -6.7594E-01. -4.1400E-01 e/alom 
. Suclear Thomson correction fm: - -1.2486E-02 elatom 

E f; h !l. O'(coh+inc) fO.K A 
keY elatom e/atom cm'/g cm'/g cm'/g run 

1.069000E-02 - 1.21026E+01 O.OOOOE+OO O.OOOOE+OO 1.2288E-04 O.OOOE+OO I.160E+02 
1.117200E-02 -1.74936E+01 O.OOOOE+OO O.OOOOE+OO 1.5180E-04 O.OOOE+OO 1.1 IOE+02 
1.I34300E-02 -2.44803E+01 O.OOOOE+OO 0.00008+00 1.6317E-04 O.OOOE+OO 1.093E+02 
1.I38860E-02 - 3.28699E+0 1 0.0000£+00 O.OOOOE+OO 1.6631E-04 O.OOOE+OO 1.089E+02 
1.1 4276 IE-02 -2.79838E+01 1.6606E+01 4.6OO'JIH05 J.()~U;lt:.-U4 O.OOOB+OO J.08:5E+02 
Ll45700E-02 -2.40414E+Ol 1.6512E+Ol 4.5631E+05 1.7109E-04 O.OOOE+OO 1.082E+02 
1.162800E-02 -1.63832E+Ol 1.5981E+Ol 4.3516E+05 1.8350E-04 O.OOOE+OO 1.066E+02 
1.221612E-02 -9.79847E+OO 1.4334E+Ol 3.71518+05 2.3124E-04 0.000£+00 1.015E+02 
1.2838001>-02 -9.3103118+00 1.2830E ... 01 3.16431'1...05 ? Q()Q7P'-04 O.OOOFMlO Q.658R+01 
1.303450E-02 -1.23379E+Ol 1.2378E+Ol 3.0068E+05 3.1197E-04 O.OOOE+OO 9.512E+Ol 
1.305903E -02 - 1.35900E+O 1 1.2323E+Ol 2.98768+05 3.1467E-04 O.OOOE+OO 9.494E+Ol 
1.30869OE-02 - 1.68117E+0 1 1.2259E+Ol 2.9660E+05 3.1 775E-04 O.OOOE+OO 9.474E+Ol 
1.316550E-02 -1.l5245E+01 2.1314E+Ol 5. 1259E+05 3.2657E-04 O.OOOE+OO 9.417E+01 
:.336200£-02 -6.49255E+00 2.0509E+01 4.8596E+05 3.4938E-04 O.OOOE+OO 9.279E+Ol 
i.3960lOE-02 1.15375E+00 1.8246£+01 4.1382E+05 4.2590E-04 O.OOOE+OO 8.881E+Ol 
1.492335E-02 2.52ooIE+00 1.5149E+Ol 3.214IE+05 5.7338E-04 O.OOOE+OO 8.308£+01 
1.595306E-02 4.357IlE+00 1.2455E+Ol 2.4720E+05 7.6785£-04 O.OOOE+OO 7.772E+Ol 
i. 7053820 - 02 5.2:39571:+00 1.0168E.Ol 1.8877E ,05 1.0~29E-03 O.OOOE+OO 7.270E+Ol 
1.823053E-02 5.54833E+00 8.2640E+00 1.4352E+05 1.3555E-03 O.OOOE+OO 6.801E+01 
1.948844E-02 5.49875E+00 6.7034E+00 1.0891E+05 1.7870E-03 O.OOOE+OO 6.362E+Ol 
2.083314E -02 5.22332E+00 5.4384E+00 8.2651E+04 2.3437E-03 O.OOOE+OO 5.951 E+OI 
2.224600E-02 4.81062E+00 4.4360£+00 6.3135E+04 3.0447E-03 O.OOOE+OO 5.573E+01 
2.227063E -02 4.80269E+00 4.4209E+00 6.2851E+04 3.0580E-03 O.OOOE+OO 5.567E+01 
2.258650E -02 4.69752E+00 4.2335E+00 5.9345E+04 3.2325E-03 O.OOOE+OO 5.489E+01 
2.267730E -02 4.66282E+OO 4.1817E+OO 5.8384E+04 3.2839E-03 O.OOOE+OO 5.467E+Ol 
2.281350E-02 4.62350E+OO 4.1 161E+00 5.7125E+04 3.3620E-03 O.OOOE+OO 5.435E+01 
2.3 I 5400E-02 45 I 550E+00 3.9350E+OO 5.3809E+04 3.5627E-03 O.OOOE+OO 5.355E+OI 
2.380730E -02 4.29825E+OO 3.6186E+00 4.8 1 24E+04 3.9698E-03 O.OOOE+OO 5.208E+01 
2.S4500 1 E-02 3.73335E+OO 2.9719E+00 3.6972E+04 5.1273E-03 O.OOOE+OO 4.872E+01 
2.720606E- 02 3.1 1987E+00 2.4576E+00 2.8601£+04 6.589IE-03 O.OOOE+OO 4.557E+01 
2.908327E-02 2.46113E+00 2.0490E+00 2.2306£+04 8.4253E-03 O.OOOE+OO 4.263E+01 
3.109002£-02 1.75118E+00 I. 7242 E+OO 1.7559E+04 1.0720E-02 O.OOOE+OO 3.988E+01 
3.323523E-02 9.76396E-OI 1.4659E+00 1.3965E+04 1.3572E-02 O.OOOE+OO 3.73IE+01 
3.552846E-02 1.21130E-01 1.2603E+00 :.123IE+04 1.7099E-02 O.OOOE+OO 3. 490E+0I 
3.797993£-02 -8.56516E-01 1.0965E.,.00 9. I 406E+03 2.1437E-02 O.oooE+OO 3.264E+0~ 
4.060054E -02 I.\N 1221;;+00 ·~.t'~ II:;,-lJ 1 1.)322E+03 <.6747E-02 O.oooE+OO 3.054E+0; 
4.34~)[ 98E-02 - 3.34832E+00 8.6170E-01 6.286IE+03 ,,3211E-02 O.oooE+OO 2.857E+OI 
4.63967\ E-02 -5.01452E+00 7.7862E-01 5.3134E+03 4.1041 E-02 O.oooE+oo 2.672E+0 I 
4.959809E-02 -7.12612E+00 7.128IE-01 4.5503E+03 5.0477E-02 O.oooE+OO 2.500E+0 I 
5.30203SE- OJ -0.904511" .. 00 h(\IlR?I"-1l1 1.Q4fi7f:: ... 01 0.1790F.-02 O.oooE ... OO 2.338E+0 I 
S.667876E - 02 1.37385£+01 6.1996E-01 3.4632E+03 ;.5286E-02 O.oooE+oo 2.1 87E+0 I 
6.058959E-(l2 1.93856E+OI 5.879:E-01 3.0722E+03 9.1303E-02 O.oooE+oo 2.046E+0 1 
6.477028E-0: - 2.85658E+01 5.6270E-O: 2.7507E+03 11022E-01 O.oooE+OO I.~ 14E+0 I 
~n3942E-02 _. 4.63389E+0 I 5.4280E·-(): 2.482IE+03 1.3244E-01 0.000£+00 1.79IE+0 I 
7.401695E-02 -9.99590E+01 5.2698E-0· 2.2542E+0.1 1.5843E-01 O.oooE+OO 1.675£+01 
., .497000E - 02 - 1.29058E+02 5.2433E-0: 2.2 1 44E+0.1 16388E-OI O.oooE+OO 1.654£+01 
7.611750E-02 - 2.21925E+02 S.2132E-O: 2. I 685E+0.1 1.70S6E-Ol O.oooE+OO 1.629£+01 
7.642350E-02 - 3.40742E+02 5.2055[-0: 2. I 566E+03 1.7236E-OI O.oooE+OO 1.622E+01 
7 .688250E -02 - 1.96862E+02 2.3I60E+02 9.5377E+OS 1.7508E-OI O.oooE+OO 1.613E+0: 
7.722400£-02 "-1.47:I'E+02 2.1 473E+02 8.8041 E+05 l.77i2E-01 O.oooE+OO 1.606E+0: 
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TABlE I: Form factors. attenuation and scattering cross·sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

7 .803000E -02 
7.840600E-02 
7.872120E-02 
7.912411E-02 
7.919400E-02 
8.037600E-02>
H.45IBOMb-U2 
9.041 995E-02 
9.665893E-02 
1.033284E-01 
1.I04581E-OI 
1.180797E - 0 1 
1.262272E-OI 
1.349368E-OI 
1.442475E-OI 
1.542005E-0 I 
1.583680E-01 
1.607920E-0 I 
1.614384E-01 
1.624{JaOE-O I 

1.64'.1404E-0 I 
1.688540E -0 1 
1.714385E-Ol 
1.721277E-01 
1.731615E-Ol 
1.75746OE-OI 
1.762144E-OI 
1.883732E-01 
2.013709E-Ol 
2.152655E-Ol 
2.261840E-0: 
2.29646OE-0: 
2.301188E-0: 
2.305692E -0 i 
2.319540E -01 
2.354160E-OI 
2.459970E -0 1 
2.e>"H/UH~-UI 

2.811158E-OI 
3.005128E-OI 
3.212482E-01 
3.434143E-01 
3.671099E-0 1 
3.924405E-01 
4.195189E-01 
4.484657E - 0 1 
4.794098E -01 
5.12489IE-CI 
5.478508E-0 I 
5.855525E-01 
';.2606:!5E-OI 

6.6Y2609E-i)I 
7.109900E·-OI 
7.15.\399E-OI 
7.218725E-OI 
7.247ICOE-OI 
7.~47745E-OI 

7.2YI2751:':-01 
7..15RO~5E--OI 

7.~87605E-Ol 

7.400100E- 01 
7.431975E-Ol 
7.542900E-Ol 
7.648352E-01 
~.175768E-01 

r 
elatom 

- L!7448E+1)2 
- 1.39264E+02 
- 2.36373E+1)2 
-9.56342E+1)1 
-7.70908E+01 

5.84873E+OI 
1.2257U1HU2 
9.31188E+OI 
6.88276E+OI 
5.43537E+OI 
4.54066E+01 
3.95075E+1)1 
3.53773E+OI 
3.23276E+O I 
2.99529E+OI 
2.79430E+01 
2.7105IE+OI 
2.64045E+OI 
2.58952E+OI 
2.6IS~E,Ol 

2.62309E+OI 
2.5927IE+1)1 
2.56084E+O 1 
2.53979E+O I 
2.54860E+01 
2.54439E+O I 
2.54243E+0 1 
2.47988E+0 1 
2.41919E+OI 
2.364 I 9E+0 I 
2.3 1 850E+0 1 
2.29041E+01 
2.28143E+0 I 
2.26410E+01 
2.28565E+01 
2.30017E+OI 
2.30229E+Ol 
l.2Yb4\!1::.+U I 
2.29380E+OI 
2.29549E+Ol 
2.30087E+0 I 
2.30822E+0 1 
2.31512E+Ol 
2.31889E+O 1 
2.31548E+OI 
2.30427E+OI 
2.27759E+01 
2.2301IE+OI 
2.15152E+OI 
2.02337E+01 
1 .806B~E, 0 I 

1.38951 E+O 1 
2.98332E+OO 
6.04433£-02 

-7.72576E+OO 
1.85884£+01 

-1.9i8Cl2E+Ol 
-9.26291 E+OO 
- 6. 15:\56E+00 
-1.13635E+Ol 
- 1.2273RE+0 1 
- 1.7674SE+00 

8.45083E+()() 
1 .. '\4-W8E+O I 
2.52035 E+O I 

h 
elatom 

1.7989E+02 
1.6574E+02 
1.5478E+02 
3.646OE+02 
3.5890E+02 
2.7558E+02 
1.1 1 lM1::+U2 
3.7396E+OI 
1.6039E+OI 
8.5 1 72E+OO 
5.385 I E+OO 
3.9085E+00 
3. 1538E+00 
2.7563E+00 
2.5570E+00 
2.480IE+00 
2.4742E+00 
2.4760E+00 
2.477 1 E+OO 
3.3029EdJO 

3.3175E+00 
3.3477E+00 
3.3705E+00 
3.3770E+00 
3.7029E+00 
3.73IOE+00 
3.7364E+00 
3.8938E+00 
4.0923E+00 
4.3240E+00 
4.5120E+00 
4.5717E+00 
4.5798E+00 
4.5876E+00 
5.0882E+00 
5. I 508E+00 
5,3390E+00 
~.()2bll::.+W 

5.9045E+00 
6. I 620E+00 
6.3883E+00 
6.5697E+00 
6.7002E+00 
6.7780E+00 
6.8036E+00 
6.7792E+00 
6.7095E+00 
6.5999£+00 
6.4564E+OO 
6.2849E+00 
6.0915E, ()() 
5.Sg 12E+OO 
5.6798£+00 
5.6585E+00 
5.6279E+()() 
5.61451'.+00 
5.6142E+OO 
2.6798£+01 
2,(i·lllE.+OI 
2.()242E+Ol 

4.0226E .. Ol 
3.9937E+OI 
3.8958E+OI 
].8065E+OI 
,1 . .j()7:lE+OI 
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7.2993E+1)5 
6.6928E+1)5 
6.2254E+05 
1.4590E+06 
1.4349E+06 
1.0856E+06 
4.1617b+U5 
1.3095E+05 
5.2538E+1)4 
2.6098E+04 
1.5436E+04 
1.0480E+04 
7.9108E+1)3 
6.4674E+1)3 
5.6125E+03 
5.09241'.+03 
4.9465E+1)3 
4.87561'.+03 
4.8582E+03 
6.4391E,03 

6.3722E+03 
6.2772E+1)3 
6.2248E+1)3 
6.2119E+03 
6.7706E+1)3 
6.72I7E+03 
6.71 34E+03 
6.5447E+1)3 
6.4344E+03 
6.3599E+1)3 
6.31 61E+03 
6.303IE+03 
6.3013E+1)3 
6.2997E+03 
6.9454E+03 
6.9274E+03 
6.8717E+03 
o.//40E+U5 
6.6502E+03 
6.4922E+03 
6.2963E+03 
6.057 1 E+03 
5.7787E+03 
5.4684E+03 
5.1348E+03 
4.7862E+03 
4.4312E+03 
4.0774E+03 
3.7313E+O} 
3.3978E+03 
3.08061;,0:; 

2.7823E+03 
2.5293E+03 
2.5042E+03 
2.4685E+03 
2.4529E+03 
2.452610+03 
1.16.171'.+04 
I. 1 365E+04 
1.1247E+04 
1.7211 E+O') 
1.7014E+().) 
1.6353E+04 
1.5758E+04 
U195E+04 

a(coh+inc) 
cml/g 

1.8197E-01 
1.8425E-01 
1.8618E-OI 
1.8865E-OI 
1.89081'.-01 
1.9644E-OI 
2.2364b-UI 
2.6394E-OI 
3.1012E-01 
3.6279E-01 
4.2256E-OI 
4.9005E-OI 
5.6588E-OI 
6.5067E-01 
7.4500E-01 
8.4945E-01 
8.9413E'-01 
9.2035E-Ol 
9.2737E-OI 
9.3793E-01 

9.645IE-01 
1.0087E+OO 
1.0373£+00 
1.0450E+OO 
1.0565E+OO 
1.0854E+OO 
1.0906E+oo 
1.2282E+OO 
1.3775E+00 
1.5388E+00 
1.666 I E+OO 
1.7065E+00 
1.7 I 20E+00 
1.7 I 73E+00 
1.7335E+00 
1.7739E+00 
1.8973E+00 
L.lJ94.lE+OU 
2.3027E+00 
2.5222E+00 
2.7519E+00 
2.9912E+00 
3.2390E+00 
3.4942E+00 
3.7556E+00 
4.0218E+00 
4.291IE+OO 
4.5620E+00 
4.8327E+00 
5.1012E+00 
5.~659E,OO 

5.6;'46E+00 
5.8524E+OO 
5.R755E+00 
5.9085E+OO 
5.9229E+00 
;.9;.32E+OO 
5.9451E+00 
5.978.IE+OO 
5.992SE+00 
j.9989E+CO 
6JII44E+00 
6.0675E+00 
6.11f7E+00 
6 .. \-l63E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.UOU1::+l10 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
Q.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
(J.OIJOE+O(J 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+(lO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
Q.OOOE+OO 
O.OOOE+OO 
O.OOOE·,00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
Q.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
Q.OOOF+OO 
Q.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
0.000£+00 

nm 

1.589E+1)I 
1.581E+1)1 
!.575E+o1 
1.567E+1)I 
1.566E+OI 
1.543E+1)1 
1.4661::+Ul 
1.371E+OI 
1.283E+01 
1.200E+01 
1.1 22E+01 
1.050E+1)I 
9.822E+00 
9.188E+00 
8.595E+00 
8.040E+00 
7.829E+00 
7.71IE+00 
7.680E+00 
7.634E,OO 

7.52IE+00 
7.343E+00 
7.232E+1)O 
7.203E+00 
7. 160E+OO 
7.055E+1)O 
7.036E+OO 
6.582E+1)O 
6. I 57E+00 
5.760E+00 
5.482E+1)O 
5.399E+00 
5.388E+00 
5.377E+()() 
5.345E+()() 
5.267E+00 
5.040E+00 
4.7151>+00 
4.410E+()() 
4. 1 26E+00 
3.859E+00 
3.6 I OE+()() 
3.377E+00 
3.159E+00 
2.955E+00 
2.765E+00 
2.586E+OO 
2.4 1 9E+00 
2.263E+00 
2.117E+(lO 
\.9ROE+OO 

1.853E+(lO 
1.744E+00 
1.733E+00 
1.718E+00 
1.711E+00 
1.71 IE+OO 
l.700E+()() 
1.685E+00 
1.(;78E+00 
1 .~75E+00 
1.668E+00 
1.644E+00 
1.<i2:E+00 
l.jI6E+00 
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r,su; I: Fonn factors. allenuation and scaitering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

£ 
keY 

9.3429481:: -01 
9.776480E-OI 
9.926 1 20E,...0 1 
9.966024E-W 
??S761:2E-oi' 

1.002588E+OO 
1.017552E+OO 
1.043700E+OO 
; .059675E+OO 
: .063935E+00 
: .067676E+00 
1.070325E+00 
1.086300E+OO 
1.14IJ45C ... OO 

: .192758E+00 
1.211015E+OO 
1.21 5883E+00 
1.220098E+OO 
I .223 1 86E+00 
1.24 1 442E+00 
1.304285E+OO 
I .394281 E+OO 
1.490486E ... OO 

1.593329E+OO 
1.703269E+00 
1.820795E+OO 
1.946430E+00 
2.080733E+00 
2.224304E+00 
2.37778 1 E+OO 
2.541 848E+00 
2.7t 723:lE+OO 

2.904724E+00 
3.105150E+00 
3.3 1 9406E+OO 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.334821 E+oo 
4.633924E+00 
4.91 1 662E+00 
4.953664E+00 
4.986840E+OO 
5.006888E+OO 
5.036959E+OO 
S.112138E+OO 
S.252212E+OO 
5.295467E+OO 
5.332603E+00 
5.35-1040E+00 
5.386197E+OO 
5.466588E+00 
5.60001-1[+00 
5.G60855C+OO 

5.685729E+00 
S.708586E+OO 
5.742872E+00 
5.828586E+OO 
6.C51453E+00 
6.·1{)9004E+OO 
6.9 1 5365E+00 
7 . .192525E+OO 
7.902609E+00 
S.4-I7890E+OO 

I, 
eJatom 

j.j4~44b+UI 

3.38710E+01 
3.26294E+O 1 
3.06735E+OI 

'<t0961J8E+O I 
329983E+OI 
3.52241 E+Ol 
3.67290E+Ol 
3.68058E+Ol 
3.61034E+Ol 
3.67852E+Ol 
3.72994E+OI 
3.87407E+Ol 
4.10242E.Ol 

4.21692E+01 
4.21411E+01 
4. 16738E+o 1 
4.21059E+01 
4.24448E+OI 
4.33922E+OI 
4.50837E+Ol 
4.66262E+OI 
4.77757r::...ol 

4.&6563E+Ol 
4. 93538E+0 1 
4.98622E+OI 
5.02114E+01 
5.04447E+OI 
5.06470E+01 
5.07185E+01 
5.07506E+0 I 
'.071 J9E..-0 1 

5.06493E+01 
5.05732E+OI 
5.03418E+01 
5.oooI2E+01 
4. 95485E+0 I 
4. 89460E+0 1 
4.8076OE+Ol 
4.661 64E+0 1 
4.33790E+0 I 
4.20880E+0 1 
4.01016E+OI 
3.63183E+0 I 
4.oo489E+0 1 
4.32059E+0 1 
4.44330E+0 1 
4.42277E+01 
.. 1.35105£+01 
4.17843£+01 
4.38628E+0 I 
4.59086E+O 1 
·UIIIIE+OI 
4.718,8£:.01 

4.70101 E+OI 
-1.62.\63£+01 
4.73775E+01 
4.86305 E+O 1 
5.03()(J7E+01 
5.19890E+OI 
5.3092IE+OI 
5.38505E+01 
5.43753E+01 
5.·17429E+01 

h 
e/atom 

2.8078E+Ol 
2.6398E+OI 
2.5859E+OI 
2.5718E+Ol 
?Q754F+01 
2.9597E+Ol 
2.9002E+OI 
2.8014E+01 
2.7441E+01 
2.7292E+Ol 
2.8939E+Ol 
2.8836E+Ol 
2.8234E+01 
:l.6~29E+Ol 

2.5038E+01 
2.4588E+01 
2.4471 E+O 1 
2.5527E+01 
2.5452E+01 
2.4988E+OI 
2.3435E+OI 
2.1528E+Ol 
1.9742E+01 

1.8090E+01 
1.656OE+01 
1.5099E+01 
1.3769E+01 
!.2563E+01 
1.1 459E+01 
1.0455E+01 
9.5448E+00 
8.7209[;.,.00 

7.977 I E+oo 
7. 1 995E+00 
6.444IE+00 
5.7780E+00 
5.1910E+00 
4.6666E+00 
4.185IE+00 
3.7579E+00 
3.4 I 64E+OO 
3.3694E+OO 
3.333IE+00 
3.3114E+00 
1.0623E+OI 
1.0283E+OI 
9.6920E+OO 
9.538SE+OO 
9.4138E+00 
9.3437E+OO 
1.2901E+OI 
1.2529E+01 
1.1 957E.,.0 I 
1.1722£:+01 

1.1632E+01 
1.1551E+01 
U236E+OI 
1.::9:;..1E+01 
1.:217E+01 
1.1075E+01 
1.0007E+01 
9.0 II OE+IX) 
8. JOO9E+OO 
7.:827E+OO 

9.5151E+03 
8.5492E+03 
8.2484E+03 
8. I 706E+03 
9.4323E+03 
9.3469E+03 
9.0242E+03 
8.4984E+03 
8. 1 990E+03 
8.1218E+03 
8.5817E+03 
8.5303E+03 
8.2292E+03 
7.3316E...o3 

6.6463E+o3 
6.4284E+03 
6.3723E+03 
6.6243E+03 
6.5882E+03 
6.3729E+03 
5.6890E+03 
4.8887E+03 
4.1937E,03 

3.5948E+03 
3.0783E+03 
2.6256E+03 
2.2398E+03 
1.9117E+03 
1.63 1 2E+03 
1.3922E+03 
I. I 889E+03 
I.Ot62C+03 

8.6952E+02 
7.3410E+02 
6. 1 467E+02 
5.1556E+02 
4.3329E+02 
3.6437E+02 
3.0568E+02 
2.5677E+02 
2.2023E+02 
2. 1 536E ... 02 
2.1 I 62E ... 02 
2.0940E+02 
6.6775E+02 
6.3688E+02 
5.8426E+02 
5.7031 E+02 
5.5893E+02 
5.5255E+02 
7.5838E+02 
7.2565E+02 
6.7602E+02 
6.5565£: ... 01 

6.4775E+02 
6.-1063E+02 
7.2976E+02 
7.0256E+02 
63923E+02 
5.420~E+02 

·1.581810+02 
3.859~E+Ol 

3.2456E+02 
2.7295£+01 

q(coh+inc) 
cml/g 

6.7G35CTOO 

6.8907E+00 
6.9315E+OO 
6.9422E+OO 
6.9479E+00 
6.9579E+OO 
6.9962E+00 
7.0596E+OO 
7.0963E+OO 
7.1058E+OO 
7.114IE+00 
7.1 199E+OO 
7.1541E+OO 
7 ?hIlQF...oo 
7.3466E+OO 
7.374OE+00 
7.3811E+OO 
7.3871E+00 
7.3915£+00 
7.4165E+00 
7.4919E+OO 
7.5745E+OO 
7.6345E+00 

7.6714E+00 
7.6853E+00 
7.6763E+OO 
7.6447E+00 
7.591IE+00 
7.516IE+00 
7.4207E+00 
7.3059E+00 
7.1729E100 

7.023IE+00 
6.8577E+00 
6.6784E+00 
6.4867E+00 
6.284IE+00 
6.0723E+00 
5.8528E+00 
5.6272E+00 
5.4267E+OO 
5.3971E+OO 
5.3739E+00 
5.3600E+OO 
5.339IE+00 
5.2874E+OO 
5.i928E+OO 
5. 1 640E+00 
5. J 395E+00 
5.t:l)4b+UU 

5.1044E+00 
5.0523E+00 
4.9674E+00 
119J93E .... nn 
--I.9139E+00 
4.8997£+00 
4.8786E+00 
~.8264E"'00 

! 694}E+OO 
':.4604E-;-OO 
':.2287E+00 
':.OOO2E+00 
3.7760E+OO 
}.5569E+00 

O.oooE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
0.0001::+00 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOOF .... OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

X. 
nm 

1.327E100 

1.268E+OO 
1.249E+OO 
1.244E+00 
1.241E+OO 
1.237E+00 
1.21&E+OO 
I.! 88E+OO 
1.170E+OO 
l.I65E+OO 
1.l61E+OO 
1. 1 58E+OO 
1.141E+OO 
1.086E+OO 
1.039E+OO 
1.024E+OO 
1.020E+OO 
1.016E+00 
I.UI4E+OO 

9.987E-OI 
9.506E-OI 
8.892E-Ol 
R 11HF-OI 
7.781E-Ol 
7.279E-01 
6.809E-01 
6.370E-01 
5.959E-OI 
5.574E-OI 
5.214E-OI 
4.87SE-Ol 
~.56JE-OJ 

4.268E-Ol 
3.993E-OI 
3.735E-OI 
3.494E-01 
3.269E-01 
3.058E-Ol 
2.86OE-OI 
2.676E-OI 
2.524E-01 
2.503E-01 
2.486E-OI 
2.476E-OI 
2.46IE-OI 
2.425E-OI 
2.36IE-0' 
2.34IE-0: 
2.325E-01 
U16E-OI 

2.302E-01 
2.268E-OI 
2.214E-OI 
2.190E-01 
2.18IE-OI 
2.172£-01 
2.159E-01 
2.127E-01 
2.049E-OI 
1.917E-OI 
1.793E-01 
1.677E-01 
1.569E-01 
1.468E-01 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001--0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

9.030794E+OO 
9.653919E+OO 
1.032oo4E+OI 
1.1 on I 2E+O I 
l.179334E+O I 
1.2607Q8E+O I 
1.347697E+{) I 

1.440688E+OI 
1.540095E+OI 
1.646362E+O I 
1.759961E+01 
1.88 I 398E+O I 
2.011215E+OI 
2. 1 49988E+O 1 
2.298338E+OI 
L4:lflYlJE+OI 
2.626450E+0 I 
2.807676E+0 I 
3.00 I 405E+0 I 
3.208S02E...o1 

3.429889E+O 1 
3.526491 E+O 1 
3.580468E+Ol 
3.594862E+O 1 
3.616452E+01 
3.66655IE+OI 
3.670429E+OI 
3.919543E+01 
4. I 89992E+0 I 
4.47910 1 E+O I 
4. 788159E+0 1 
5.1 I 8542E+0 1 
5.471721E+OI 
5.849270E+Ol 
6.252870E+0 I 
6.684318E+0 I 
7. I 45536E+0 I 
7.638578E+OI 

8.: 6564OE+0 1 
8.729069E+Ol 
9.331374E+Ol 
9.975239E+O I 
1.066353E+02 
I. I 3993 !E+02 
:.2 I 8587E+02 
: .302669E+02 
1392553E+02 
1.48864OE+02 
1.591 356E+02 
I.iO I 159E+02 
I ,n R,,9I':~OJ 
1.944018E.,.02 
2.078 i 56E+02 
2.n 15.\8E+02 
2 . .174835E+02 
2.538699E+02 
'-.713869E+02 
2.901 J::!6E+0:: 
3.10:304E+02 
'.3152,)4[+02 

.1.544049E+CI: 

.1.788588E+~I' 

4.05000 I E+02 
4.32945 I E+D2 

II 
elatom 

5.501 92E+OI 
5.51931E+01 
5.53657E+OI 
5.54449E+OI 
554785E+OI 
5.54399E+OI 
:l.:53I1tE.+V1 

5.52986E+01 
5.52096E+O I 
5.51 I 39E+O I 
5.50 1 36E+0I 
5.49 102E+O I 
5.48037E+01 
5.46938E+01 
5.45784E+OI 
5.44532E+01 
5.43 I 36E+OI 
5.41 460E+OI 
5.39 1 88E+OI 
5.3S82SEI01 

5.29 1 05E+O 1 
5.21 950E+Ol 
5.09706E+Ol 
4.95025E+Ol 
5.<19879E+O 1 
5.22763E+01 
5.23309E+OI 
5.38290E+Ol 
5.44128E+0~ 

5.47513E+OI 
5.49722E+0 I 
5.51 I 85E+0 1 
5.52163E+01 
5.5281 OE+O I 
5.53226E+OI 
5.53477E+Ol 
5.53613E+01 
~.::539:l8E+O 1 

5.539SIE+Ol 
5.53844E+OI 
5.53689E+0 1 
5.53507E+0 1 
5.533 I OE+O I 
5.531 05E+0 I 
5.52899E+01 
5.52695E+OI 
5.52497E+0 I 
5.52306E+0 I 
5.52123E+01 
5.51951 E+O 1 
S.51790E+O 1 

5.5 I 639E+0 I 
5.5 I 498E+01 
5.51368E+Ol 
5.5 1 247E+0 : 
5.51136E+01 
5.51033E+01 
5.50939E+01 
5 .50852E+O I 
5.50773£+0 I 
5.507ooE+01 
5.50634E+0 I 
5.50574E+01 
5.50519E+01 

h 
elatom 

6.5399E+00 
5.8397E+00 
5.2103E+00 
4.6386E+00 
4.1219E+00 
3.6594E+00 
:S.2515E+OU 

2.8911E+00 
2.5727E+00 
2.2914E+00 
2.0427E+00 
1.8226E+00 
1.6265E+00 
1.4529E+00 
1.2958E+00 
I. I 546E+00 
1.0260E+00 
9.035IE-01 
7.9396E-01 
6.?828E 01 

6. I 464E-OI 
5.8299E-Ol 
5.664IE-Ol 
5.6212E-01 
3.4469E+00 
3.3719E+00 
3.3662E+00 
3.0270E+00 
2.712IE+00 
2.4284E+00 
2.1715E+00 
1.9375E+00 
1.7284E+00 
I.S415E+00 
1.3747E+00 
1.2258E+00 
1.0930E+00 
~.IIIIl:-OI 

8.6233E-OI 
7.6264E-01 
6.7454E-0: 
5.9667E-01 
5.2783E-01 
4.6698E-01 
4.1317E-OI 
3.6559E-OI 
3.235IE-01 
2.8630E-01 
2.5345E-OI 
2.2452E-01 
1.989GE-OI 

1.7622E-01 
1.5613E-OI 
1.3835E-1I1 
1.2259E-OI 
1.0864E-01 
9.6275E-02 
8.5325E-02 
7.5625E-02 

6.703 I E --e2 
5.9~16E-C2 

5.2669E -02 
4.6690E-02 
4. 1392E - 02 
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2.2929E+02 
1915'''+0' 
1.5985E+02 
1.3313E+02 
1.1066E+02 
9.1903E+0I 
7.6389E+OI 
6.3536E+Ol 
5.2890E+01 
4.4067E+OI 
3.6749E+OI 
3'0673E+01 
2.5606E+OI 
2.1396E+OI 
1.785lE+OI 
1.4880E+OI 
1.2369E+01 
1.0189E+OI 
8.3754E+00 
6.890713...00 

5.6739E+OO 
5.2343E+OO 
5.oo88E+OO 
4.9509E+OO 
3.0177E+OI 
2.9117E+OI 
2.9038E+Ol 
2.4452E+OI 
2.0494E+OI 
1.7 166E+OI 
1.4359E+OI 
1.1 985E+O I 
I.OOOIE ... Ol 

8.3441 E+oo 
6.9608E+00 
5.8063E+00 
4.8430E+OO 
4.0277E+OO 
3.3437E+00 
2.7662E+00 
2.2888E+00 
1.8939E+00 
1.5672E+00 
1.2970E+00 
1.0735E+00 
8.8858E-OI 
7.3556E-OI 
6.0894E-GI 

5.0427E-C I 
4.1788£-01 
.1.4630C 01 

2.870IE-0; 
2.3788E-0: 
1.9717E-01 
1.6344E-01 
1.3549E-01 
1.1232E-01 
93121E-02 
7.7207E-02 
6.4016E-02 
53081E-02 
4.4016E-02 
.1.6501 E-02 
3.0270E-O' 

a(coh+inc) 
cm'/g 

3.3438E+OO 
1. t:17 1 E...c.o 

2.9376E+OO 
2.7456E+OO 
2.5616E+OO 
2.3858E+00 
2.2 1 83E+OO 
2.0593E+OO 
1.9088E+OO 
1.7669E+00 
1.6332E+00 
1.5079E+OO 
1.3906E+OO 
J.281IE+00 
1.1791E+OO 
1.0845E+OO 
9.9677E-OI 
9.1571E-01 
8.4095E-OI 
7.721':;8-01 

7.0896E-OI 
6.8423E-01 
6.7109E-OI 
6.6766E-OI 
6.6258E-OI 
6.5105E-OI 
6.5017E-Ol 
5.9807E-Ol 
5.4969E-OI 
5.0559E-0I 
4.6545E-OI 
4.2897E-0 I 
1 Q'~hP-OI 

3.6584E-Ol 
3.3866E-01 
3.1407E-01 
2.9184E-0; 
2.7175E-OI 
2.5359E-OI 
2.3720E-01 
2.2238E-01 
2.0899E-01 
1.9688E-OI 
1.8590E-01 
1.7595E-OI 
1.6690E-01 
1.5867E-01 
1.5115E-01 
1.4427E-OI 
1.3795E-01 
I.J2131:-01 

1.2675E-OI 
1.2175E-01 
1.1709E-01 
1.1273£-01 
1.0863E-OI 
;'0476E-01 
.. 0IC9E-01 
9.76ooE-02 
9.4269£-02 
9.1077E-02 
8.8010E -02 
8.5053£ -02 
8.2196E-02 

ILK 
cm'/g 

O.OOOE+OO 
O.OOOE...c.o 

O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
0.000£+00 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
0.000E+OO 
O.oooE+oo 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOB+OO 

O.oooE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
2.531E+OI 
2.444E+OI 
2.438E+OI 
2.060E+OI 
1.731 E+O 1 
1.454E+O! 
1.219E+OI 
1.019E+OI 
S.SI2E ... OO 

7.IIOE+OO 
5.937E+00 
4.957E+OO 
4.138£+00 
3.44IE+00 
2.858E+00 
2.366E+OO . 
1.959E+00 
1.622E+OO 
1.342E+00 
I.IIIE+OO 
9.202E-0I 
7.618E-01 
6.307E-01 
5.222E-OI 
4.324E-0I 
3.583E-0I 
2.970E-01 

2.4;)1 E-OI 
2.039E-01 
1.6~OE-CI 

1.40IE-OI 
1.161E-OI 
9.619E-02 
7.972E-02 
6.606E-02 
5.475E-02 
4.537E-02 
3.760E-02 
3.116E-02 
2.582E-02 

A 
nm 

1.373E-OI 
1.2S4E-OI 

1.201E-OI 
1.1 24E-01 
1.051E-01 
9.834E-02 
9.2ooE-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.i3IE-02 
3.804E-Q2 

3.615E-02 
3.516E-02 
3.463E-02 
3.449E-02 
3.428E-02 
3.38IE-02 
3.378E-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589B-02 
2.422E-02 
2.266E-01 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243£-02 
\.J 63E-02 
:.088E-02 
L017E-02 
9.518E-03 
8.903E-G3 
80329£-C.l 
7.79IE-03 
7.288E-0.1 
6.8188-03 

6378E -03 
5.966E-03 
5.58IE-03 
5221 E -OJ 
4.884E-03 
4.569E -03 
074E-03 
:>.998E-OJ 
3.74OE-03 
.1.49gE-03 
3.273E·-03 
3'<)61 E-03 
2.864E-03 
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Sa Z= 56 

IlomiC weight - 1.373300E+02 glmol. nominal density p (glcm') - 3.5000E+OO 

•• ,hams/alom) - J.I.(cml/g) X 2.28042E+02. E(eV) J.I.(cml/g) - h(elatom) X 3.06417E+05 

• edges. Edge energies (ke V): 

II I 

\1 V 

3.74406E+OO 
1.:29;280E...oo 

7.80700E-00 
'\ IV 9.25000E-02 
o I!I !.46000E -02 

L 
M 

N 
N 

II 
I 

V 

5.98880E+00 
1 .. 13670E...oo 

2.53000E-00 
8.99000E-02 

L 
:'vi 
N 
o 

II 

'" II 
I 

Rdalivistic correction estimate fro, (H82.3/5CL) - -7.0761E-OI. -4.3260E-Ol e/atom 
\uclear Thomson correction fNT - - 1 .2527E-02 elalom 

E 
keY 

1.069000E-02 
1.14276IE-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.430800E-02 
1.452700E-02 
1.4~~:>40t: -U2 

1.467300E-02 
1.4S9200E-02 
1.492335E-02 
1.595306E-02 
1.626800E-02 
1.651700E-02 
1.65834OE-02 
1.668300E-02 
1.693200E-02 
j .705382E -02 
1.823053E -02 
1.94S844E-02 
2.083314E-O:l 

2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E -02 
3.109002E-02 
3.323523E-02 
3.552846E -02 
3.797993E-02 
3.83 I 800E - 02 
3.890450E-02 
3.906090E-02 
3.929550E-02 
3.988200E -02 
4.060054E -02 
4.340198E-02 
4.63967, E -02 
4.939B09E'· 02 

5.302035E -02 
5.667876E-02 
6.058959E-02 
6.477028E -02 
6.923942E -02 
7.401695E -02 
7.91241IE-02 
8.458368E -02 
8.810200E -02 
8.945050E-02 

fl 
e/alom 

1.43338E+OI 
1.39405E+O 1 
1.33645E+0 1 
1.241 58E+O1 
1.03261E+OI 
8.32930E+OO 
4.62 1 44E+OO 
1.642601':-01 

4. 86407E+00 
8.93756E+OO 
9.23744E+00 
1.27559E+O 1 
1.25921E+01 
1.1 1 690E+O 1 
9.004 I 9E+00 
1.I5742E+O 1 
1.40476E+Ol 
1.46943E+Ol 
1.77878E+Ol 
1.92404E+O 1 
2.00237E ... 0 1 

2.04129E+Ol 
2.05556E+0 1 
2.05428E+0 1 
2.04336E+0 1 
2.02658E+0 I 
2.00629E+0 1 
1.98383E+0 1 
1.95981E+01 
1.93408E+O 1 
: .93043E+0 I 
: .92365E+0 1 
: .92113E+0 I 
:.91959E+01 
:.91437E+01 
:.90744E+01 
:.87969E+01 
: .8.\984E+0 I 
i.81587E ... OI 

" .77710[+01 
1.73012E+01 
j.6 71.14E+0 I 
; .59402E+0 I 
': .48562E+0 I 
'.3196IE+01 
: .02689E ... 0 I 
3.36627[+00 

- ,.087 39E+0 1 
- 3.35580[+01 

h 
ela[om 

O.OOOOE+OO 
O.OOOOE+OO 
0.00008+00 
0.00008+00 
0.00008+00 
O.OOOOE+OO 
O.OOOOE+OO 
0.00001':+00 

8.774OE+00 
8.4767E+00 
8.4354E+00 
7.2225E+00 
6.8990E+00 
6.6500E+00 
6.5846E+00 
1.0979E+Ol 
1.0596E+01 
1.0413E+Ol 
8.8180E+00 
7.3910E+00 
6. 1 288E ... OO 

5.0483E+00 
4. 1450E+00 
3.4028E+00 
2.8003E+00 
2.3150E+00 
1.9260E+OO 
1.6 I 49E+00 
1.3662E+00 
1.1671E+00 
1.1438E+00 
1.1055E+00 
1.0957E+00 
1.0993E+00 
1.0663E+00 
1.0288E+00 
9.09IIE-01 
8.1645E-01 
7.4504E-OI 

6.9046E-01 
6.4907E-01 
6.1794E-01 
5.9492E-01 
5.7800[-01 
5.6569[-01 
5.5668E-Ol 
5A997E-OI 
5.4668[-01 
5,4558E -0 I 

O'OOOOE+OO 
O.OOOOE+OO 
O'OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.00001':+00 

1.8323E+05 
1.7442E+05 
1.7320E+05 
1.3873E+05 
1.2995E+05 
1.2337E+05 
1.2167E+05 
2.0164E+05 
1.9175E+05 
1.8711E+05 
1.4S21E+05 
1.I621E+05 
9.0 1 44E ... 04 

6.9458E+04 
5.3349E+04 
4.0970E+04 
3.1539E+04 
2.4390E+04 
1.8982E+04 
1.4889E+04 
1.1783E+04 
9.4162E+03 
9. 1469E+03 
8.7070E+03 
8.5951E+03 
8.5725E+03 
8.1927E+03 
7.7647E+03 
6.4183E+03 
5.3921E+03 
4.c029E ... 03 

3.9904E+03 
3.5090E+03 
3.1 25 I E ... 03 
2.8 I 45E ... 03 
2.5579E+0.1 
2.34i 9E ... 03 
2. 1 55RE+03 
I. 9924E+03 

1.901 ~E+03 
1.8689E+0.' 

5.62360E+OO 
I M??OP...oo 

1.9 1 800E-00 
3.91000E-02 

a(coh+inc) 
cm'/g 

1.2687E-04 
1.7422E-04 
2.3795E-04 
3.2327E-04 
4.3685E-04 
4.8753E-04 
5.2150E-04 
'.3054E-04 
5.4507E-04 
5.8183E-04 
5.8723E-04 
7.8524E-04 
8.5417E-04 
9.1160E-04 
9.2736E-04 
9.5136E-04 
1.0133E-03 
1.0445E-03 
1.3823E-03 
1.8198E-03 
2.3B36E-03 

3.106IE-03 
4.0272E-03 
5.1952E-03 
6.6685E-03 
8.5173E-03 
1.0825E-02 
1.3691E-02 
1.7230E-02 
2.158IE-02 
2.2228E-02 
2.3378E-02 
2.3690E-02 
2.4I64E-02 
2.5372E-02 
2.6900E-02 
3.3370E-02 
4.120IE-02 
J.OU30E-02 

6.1926E-02 
7.5390E-02 
9. 1359E-02 
:.1020E-OI 
;.3233E-Ol 
1.5818E-01 
1.8824[-01 
2.230 I E-OI 
2,4680E-0) 
2.5619E -0: 

L 
M 

N 
o 

III 
IV 

!II 
11 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.00001 ... 00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
0.000£+00 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE ... OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOhOO 
O.ooohOO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

5.24700E+00 
7Qf)1()()P-O1 

1.79700E-OI 
I.66000E-02 

I. 1 6OE+02 
1.085E+02 
1.015E+02 
9.494E+Ol 
8.881E+01 
8.665E+Ol 
8.535E+01 
8.'OIE+Ol 

8.450E+01 
8.326E+01 
8.308E+01 
7.772E+01 
7.621E+01 
7.506E+01 
7.476E+01 
7.432E+OI 
7.322E+Ol 
7.270E+01 
6.80IE+Ol 
6.362E+Ol 
5.951(;; ... 01 

5.567E+OI 
5.208E+Ol 
4.872E+Ol 
4.557E+Ol 
4.263E ... OI 
3.988E+01 
3.731 E+OI 
3.490E+01 
3.264E+Ol 
3.236E+01 
3.)87E+01 
3.i74E+01 
3.:55E+Ol 
3.:09E+01 
3.054E+01 
2.857E+01 
2.672E+01 
2.500E ... OI 

2.338E+01 
2.!87E+01 
2.046E+01 
1.914E+01 
1.791 E+OI 
1.675E+01 
1.567[+01 
1.466E+01 
1.407E+01 
1.386E+01 
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TABLE 1: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

9.041995E-02 
9.065000E-02 
9.169800E-02 
9.203750~-02 , 
9.240750E-02 
9.296250E-02 
9.435000E-02 
9.665893E-02 
1.033284E-Ol 
1.104581E-01 
1. 180797E-01 
1.262272E-01 
1.349368E-01 
1.442475E-01 
1.542005E-Ol 
1.648404E-Ol 
l.762144E-01 
1.7111>OI'B-Ol 

1.795203E-01 
1.805985E-01 
1.83294OE-OI 
1.879640E-01 
1.883732E-01 
1.9084lOE-01 
1.916082E-OI 
1.927590E-Ol 
1.956360E-Ol 
2.013709E-OI 
2.152655E-OI 
2.301188E-Ol 
2.4599701;: - 0 1 

2.479400E-OI 
2.517350E-OI 
2.527470E-01 
2.542650E-OI 
2.580600E-Ol 
2.629708E-01 
2.81 1 IS8E-01 
3.005128E-Ol 
3.212482E-01 
3.434143E-01 
3.671099E-01 
3.924405E-01 
4.19S189E-01 
4.484657E-01 
4.794098E-01 
5.12489IE-01 
5.478508E-01 
3.856J2.JB-OI 

6.260625E-01 
6.692609E -0 I 
7.154399E-OI 
7.648052E-01 
7.650860E-01 
7.767965E-01 
7.801780E-01 
7.846035E-01 
7.921195E-01 
7.953039E-01 
7.96314DE-01 
8.ooo805E-01 
g,120220E-01 
g,175768E-01 
8,739896E-01 

f, 
elatom 

-2.25694E+OI 
-1.48234E+01 
-2.34496E+OO 
-4.39435E+OO 

1.97423E+OI 
8. 1 6737E+OO 
3.26022E+01 
4.29232E+01 
4.01512E+OI 
3.40274E+01 
3.031 35E+OI 
2.801 85E+OI 
2.64755E+OI 
2.53420E+O 1 
2.44300E+OI 
2.36073E+OI 
2.26102E+OI 
2.21O!l2E+O 1 
2. I 6302E+OI 
2.20 I 39E+o 1 
2.22568E+OI 
2.22328E+Ol 
2.22205E+O 1 
2.20787E+O I 
2.19129E+OI 
2.20571E+OI 
2.2 I 562E+0 I 
2.2 I 642E+O I 
2.20525E+0 I 
2. 19070E+0 I 
2.169:281;:...01 

2.16416E+OI 
2. 1 4250E+0 I 
2.1 I 727E+O I 
2. I 4262E+O 1 
2.16501E+01 
2. I 7706E+O 1 
2.20321E+OI 
2.2281OE+O 1 
2.25628E+Ol 
2.28757E+01 
2.32063E+0 1 
2.35321 E+O: 
2.38184E+0: 
2.40286E+0 1 
2.41237E+0; 
2.40578E+0: 
2.37758E+0: 
2.3180IE+Oi 

2.21087E+Oi 
2.02275E+0: 
1.65998E+0: 
5.88726E+00 
5.75176E+00 

- 4.33866E+00 
-1.77417E+0: 
-5.7832IE+00 
-2.80807E+00 
-7.78728E+00 
- I .28 I 92E+O 1 

1.21160E+00 
1 ,07864E+0 I 
1.33265E+01 
2.58483E+01 

h 
elatom 

5.8904E+OI 
5.6300E+OI 
4.5897E+OI 
4.2984E+OI 
4.0033E+OI 
7.3068E+OI 
5.6274E+Ol 
3.6802E+OI 
1.2040E+OI 
5.2283E+00 
3.0158E+00 
2. I 488E+00 
1.7723E+00 
1.6134£+00 
1.5720E+00 
1.6076E+00 
1.7039E+00 
1.7322E+OO 
1.7405E+00 
2.6 I 63E+00 
2.6598E+00 
271991'1+00 

2.7472£+00 
2.7919E+00 
2.806 I E+OO 
3. I 367E+00 
3. I 955E+00 
3.3 1 73E+00 
3.6322E+00 
3.9889E+00 
~.37g9E+OO 

4.4266E+00 
4.5193E+00 
4.5439E+00 
5.0752E+00 
5. I 705E+00 
5.2924E+00 
5.7251E+00 
6. I 432E+00 
6.5280E+00 
6.8637E+00 
7. I 372E+00 
7.3318E+00 
7.4408E+00 
7.4684E+00 
7.4226E+00 
7.3 I 42E+00 
7. 1 546E+00 
o.9554E+OO 

6.7270E+00 
6.4787E+00 
6.218IE+00 
5.9507E+00 
5.9492E+00 
5.8879E+00 
5.8703E+00 
2.5816E+01 
2.5455E+OI 
2.5304E+OI 
3.8538E+Ol 
3.8257E+01 
3.7389E+01 
3.6997E+81 
3.3381 E+~I 

!.996I E+05 
1.9031E+05 
1.5337E+05 
1.4311E+05 
1.3275E+05 
2.4084E+05 
1.8276E+05 
1.1666E+OS 
3.5704E+04 
!.4504E+04 
7.8261E+03 
5.2 I 63E+03 
4.0246E+03 
3.4274E+03 
3.1237E+03 
2.9884E+03 
2.9629E+03 
l.968:ic+U3 

2.9707E+03 
4.4390E+03 
4.4465E+03 
4.4fiAAF. .. m 
4.4687E+03 
4.4828E+03 
4.4876E+03 
4.9863E+03 
5.0050E+03 
5.0478E+03 
5.170IE+03 
5.3115E+03 
S.~S~5E+{)3 

5.4706E+03 
5.50lOE+03 
5.5088E+03 
6.1 1 62E+03 
6. 1 394E+03 
6. I 668E+03 
6.2404E+03 
6.2639E+03 
6.2266E+03 
6. I 243E+03 
5.9572E+03 
5.7247E+03 
5.4348E+03 
5.1028E+03 
4.7442E+03 
4.3732E+03 
4.ooI6E+03 
3.639IE+03 
3.2924E+03 
2.9662E+03 
2.6632E+03 
2.:18411'+03 
2.3827E+03 
2.3225E+03 
2.3056E+03 
1.0082E+04 
9.84(i7E+03 
9.7494E+03 
1.4829E+04 
1.4652E+04 
1.4109E+04 
1,3866E+04 
1,1703E+04 

a(coh+inc) 
cm'lg 

2.6468E-01 
2.7218E-OI 
2.7463E-Ol 
2.7731E-OI 
2.8136E-0I 
2.9IS7E-OI 
3.0889E-0I 
3.6115E-OI 
4.2043E-01 
4.8734E-OI 
5.6250E-OI 
6.4650E-OI 
7.3992E-01 
8.4333E-OI 
9.572IE-Ol 
1.0820E+00 
l.lIU~J:+W 

1.1 I 88E+OO 
1.1308E+OO 
1.161OE+00 
1 ?n~R+OO 

1.2181E+OO 
1.2460E+OO 
1.2547E+OO 
1.2677E+OO 
1.3004E+OO 
1.3658E+00 
1.5253E+00 
1.6966E+00 
1.879B£,OO 

1.9021E+OO 
1.9458E+00 
1.9574E+00 
1.9748E+00 
2.0 1 83E+00 
2.0745E+OO 
2.2806E+00 
2.4975E+00 
2.7246E+00 
2.9612E+00 
3.2062E+00 
3.4586E+00 
3.717IE+00 
3.9804E+00 
4.2469£+00 
4.5150E+00 
4.7829E+00 
5.0489E+OO 
5.3111E+OO 
5.5676E+OO 
5.8165E+00 
1i.o55!lF.+OO 
6.057 1 E+OO 
6.1101£+00 
6.;25IE+00 
6. 1446E+00 
6. 1773E+00 
6.1910E+00 
6.'953E+00 
6.2113E+00 
6.261IE+00 
6.2839E+00 
6.4988E+00 

~K 

cm'/g 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
U.UUUh+UU 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
0.0001;:+00 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE,OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOF.+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+OO 
O,OOOE+OO 

A 
nm 

1.38113...01 

1.37 I E+OI 
1.368E+OI 
1.352E+OI 
1.347E+OI 
1.342E+OI 
l.334E+OI 
1.314E+OI 
1.283E+OI 
1.200E+OI 
1.122E+OI 
1.050E+Ol 
9.822E+OO 
9. I 88E+00 
8,595E+OO 
8.04OE+00 
7.521E+00 
7.036E+OO 
6.934E+OO 
6.906E+00 
6.865E+OO 
6.764E+OO 
6.596E ... OO 

6.582E+OO 
6.497E+OO 
6.47IE+00 
6.432E+00 
6.337E+OO 
6. 1 57E+00 
5.760E+00 
5.388E+00 
5.040£,00 

5.00IE+00 
4.925E+00 
4.905E+00 
4. 876E+00 
4.804E+00 
4.715E+00 
4.410E+00 
4. 1 26E+00 
3.859E+00 
3.610E+00 
3.377E+00 
3. 159E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.419£+00 
2.263E+00 
2.117E+OO 

1.980E+00 
1.853E+00 
1.733E+00 
1.11?1F.+OO 

1.621E+00 
1.596E+00 
1.589E+00 
1.580E+00 
1.565E+00 
1.559E+00 
1.557E+00 
1.550E+00 
1.527E+00 
1.5 1 6E+00 
1.419E+00 
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,.eLf I: Fonn factors, attenuation and ~uering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

9.342948E-Ol 
9.987612E-OI 
1.040956E+OO 
1.056889E+OO 
1.061 1 38E+OO 
1.067676E+oo 
I.U~3444E-tOO 
1.1 1 3966E+00 
1.131017E+OO 
I. 1 35563E+OO 
1. 1 41345E+OO 
I. 1 42384E+OO 
1.159434E+OO 
1.220098E+00 
1.266944E+OO 
1. 286336E+OO 
1.291507E+00 
1.299264E+OO 
1.304285E+OO 
1.3 I 8656E...t1(] 

1.394281 E+OO 
1.490486E+OO 
1.593329E+OO 
1.103269E+00 
1.820795E+OO 
1.946430E+00 
2.080733E+OO 
2. 224304E+OO 
2.317781E+00 
2.541848E+00 
2.717235E+00 
2.904724E+OO 
3.1051S0E+OO 
3.319406E+OO 
3.548445E+OO 
3.793288E+00 
4.055024E+00 
4.334821E+OO 

4.633924E+00 
4.953664E+00 
5. 142060E+00 
5.220765E+00 
5.24 1 753E+00 
5.273235E+OO 
5.295467E+OO 
5.35 194OE+00 
5.511128E+00 
5.595482E+00 
5.61 7976E+00 
5.651718E+00 
5 .660855E +00 
5.736072E+00 
5.869024E+00 
5.958856E+00 
5.982811 E+OO 
6.01 ~7+U:.+W 
6.051";53E+00 
6. i 08576E.00 
6.46900-lE+00 
6.9 1 5365E+00 
7 . .192525E+00 
7.902609E+00 
~.M7890E+00 

9.0.1079~E+()() 

9.65.1919E+00 

I. 
eialom 

3. 13908E+Ol 
3.43674E+01 
3.47296E+Ol 
3 .34815E+O 1 
3.15154E+Ol 
3.38505E+Ol 
3.60736E""01 

'3.76618E+Ol 
3,76671E+Ol 
3.69535E+Ol 
3.79670E+Ol 
3.81225E+01 
3 .95218E+O 1 
4.1 7996E+O I 
4.27472E+Ol 
4.:Z'l24jl:;+01 
4.22596E+Ol 
4.30282E+0 I 
4.33576E+O I 
4. ~9R69F.+01 
4.598 I 4E+0 1 
4.75979E+OI 
4.87836E+Ol 
4.96753E+Ol 
5,03359E+OI 
5.08105E+Ol 
5.1 I 484E+OI 
5. I 4850E+O I 
5.16848E+OI 
5.17595E+OI 
5.1792IE+OI 
5. I 7628E+0 1 
5.17419E+OI 
5.15927E+OI 
5 . 13222E+0 1 
5.09469E+Ol 
5.04516E+Ol 
4.97S36E 101 
4.88026E+OI 
4.69999£+01 
'.45430E+01 
4.13094E+0 I 
3.7572IE.,.01 
4.126'3E+01 
4.26868E+0 1 
4.43928E+0 1 
4.56654E+0: 
4.41233E+0: 
4.3oo95E+0 1 
4.50562E+0 1 
4.54367E+0 1 
4.70616E+0 1 
4.81910E+0 1 
4.83966E+0 1 
4.73384E+01 
'U4024t:.+U I 
4. 90789E+0 1 
·l.n589E+01 
5.; 9659E+0 1 
5 .. 1425IE+01 
5.43968E+01 
5.50660E+01 
5.55333E+0 1 
5.58880E+01 
5.611 ~OE+OI 

h 
e/alom 

3.0314E+OI 
2. 7662E+0 1 
2.6088E+OI 
2.5535E+OI 
2.5392E+OI 
2.9274E+OI 
2.8W9C.,.OI 
2.7474E+01 
2.6916E+01 
2.6773E+01 
2.8357E+01 
2.8322E+OI 
2.7758E+OI 
2.6003E+01 
2.4880E+Ol 
2.44"fl+Ol 
2.4345E+OI 
2.5333E+OI 
2.5227E+OI 
2.4929E+Ol 
2.3285E+OI 
2.1370E+01 
1.9565E+OI 
1.7896E+OI 
1.63271:J+UI 

1.4895E+01 
1.3600E+OI 
1.2407E+OI 
1.1310E+OI 
1.0315E+01 
9.41 55E+00 
8.6035E+00 
7.8048E+00 
6.9934E+00 
6.2655E+00 
5.6213E+00 
5.0525E+00 
~.5~99E+00 

4. 1 024E+00 
3.6853E+00 
3.467IE+00 
3.3825E+00 
3.3605E+00 
1.0586E+Ol 
1.0489E+OI 
1.0250E+Ol 
9.6197E+00 
9.3495E+00 
9.2804E+00 
I. 2800E+01 
1.276OE+01 
1.2435E+OI 
1.1901E+01 
1.1578E+Ol 
1.1497£+01 
1.3172E+OI 

U061E+01 
1.2872E+OI 
1.1807E+01 
1.0692£+01 
~.6457E+00 

8.6788E·00 
78032E·00 
7.0067E·(JO 
6.2554E+00 

9.9420E+03 
8.4865E+03 
7.6794E+03 
7.4034E+03 
7.3322E+03 
8.4016E+03 
S.O?'.lSE+03 

7.5573E+03 
7.2922E+03 
7.2244E+03 
7.6130E+03 
7.5966E+03 
7.3358E+03 
6.5303E+03 
6.01 74E+03 
:I.1I2:14B""O:1 
5.7760E+03 
5.9745E+03 
5.9265E+03 
5.7927E+03 
5.1 I 73E+03 
4.3933E+03 
3.7626£+03 
3.2 I 95E+03 
2.14168+OJ 

2.3449E+03 
2.0028E+03 
1.7092E+03 
1.4574E+03 
1.2435E+03 
1.06 I 8E+03 
9.0757E+02 
7.70 18E+02 
6.4556E+02 
5.4105E+02 
4.5408E+02 
3.8 I 79E+02 
3.2161E ... 02 

2.7127E+02 
2.2796E+02 
2.0661E+02 
1.9853E+02 
1.9645E+02 
6.1513E+02 
6.0695E+02 
5.8683E+(J2 
5.3485E+02 
5.1199E+02 
5.06,8£+02 
6.9398E.,.02 
6.9066E+02 
6.6427E+02 
6.2132E+02 
5.9535E+02 
5.8882E+02 
6.7C59E+02 
6.6133E+02 
6.4567E+02 
5.5924E+02 
4.7n5E+02 
.1.9981 £+02 
.1.3651 E+02 
2.8303E+02 
2 . .1774E+02 
, .9855E+02 

O"(coh+inc) 
cmllg 

6.6989E+OO 
6.8826E+OO 
6.9877E+00 
7.0245E+OO 
7.0340£+00 
7.0485E+OO 
7.0S2SE .00 
7. 1442E+OO 
7.1765E+OO 
7. I 849E+OO 
7.1953E+OO 
7. 1972E+OO 
7.2270E+OO 
7.3219E+OO 
7.3842E+OO 
7.4073£..00 

7.4132E+OO 
7.4219E+OO 
7.4274E+OO 
7.4427E+00 
7.5I1IE+OO 
7.5723£+00 
7.6109E+OO 
7.6268E+OO 
7.6 1 99fl..oo 

7.5908E+OO 
7.5397E+00 
7.4676E+OO 
7.3752E+00 
7.2635E+00 
7. 1337E+OO 
6.9870E+00 
6.8250E+00 
6.64l!91:!+UO 
6. 4604E+OO 
6.2610£+00 
6.0522E+00 
5.&357E+OO 

5.6130E+00 
5.3856E+OO 
5.2569E+00 
5.2043E+00 
5. I 904E+00 
5. 1 696E+00 
5. I 550E+00 
5.118IE+00 
5.0161E+00 
4.9632E+00 
4.9492E+00 
4.9283E+00 
4.9226E+00 
4.8766E+OO 
4.7966E+00 
4.7436E+00 
4.7296E+00 
4.7088E+00 

4.6899E+00 
4.6571 E+OO 
-I,4579E+00 
4.2280E+00 
4.0012£+00 
3.7184E+00 
3.5606E+0(J 
.1 . .1485E+00 
3.1428E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE""OO 

0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
0.0008+00 
O.OOOE+OO 
O.OOOE+OO 
0.0008+00 
0.0008+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUUh+UO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OJ)OOF ... OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
(J.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
(J.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
(J.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

1.327E+00 
1.24 I E+OO 
1.19Ih+W 
1.1 73E+OO 
1.168E+OO 
1.161E+OO 
I.144E ... OO 

1.113E+00 
1.096E+00 
1.092E+OO 
1.086E+00 
1.085E+00 
1.069E+00 
1.016E+OO 
9.786E-01 
9.63?E 01 

9.600E-Ol 
9.543E-OI 
9.506E-OI 
9.402E-Ol 
8.892E-OI 
8.318E-01 
7.78IE-OI 
7.279E-OI 
6,809£-01 

6.370E-OI 
5.959E-OI 
5.574E-Ol 
5.214E-Ol 
4.878E-OI 
4.563E-OI 
4.268E-OI 
3.993E-OI 
J.13:iE-OI 
3.494E-OI 
3.269E-OI 
3.058E-OI 
'.860F.-OI 
2.676E-OI 
2.503E-OI 
2.4IIE-0I 
2.375E-OI 
2.365E-OI 
2.351E-OI 
2.341E-OI 
2.317E-01 
2.250E-Ol 
2.216E-01 
2.207E-Ol 
2.194E-01 
2.190E-01 
2.161E-Ol 
2.113E-01 
2.081E-01 
2.072E-0: 
2.OGOC 0: 
2.049E-0: 
2.030E-O: 
1.917E-0: 
1.793E-Oj 
1.677E-OI 
1.569E-(Jj 
1.468E-0: 
1.373E-(Jj 
1.284E-0: 
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TABLE I: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.032004E+OI 
t .t03212f!+01 

1.179334E+0 1 
1 .260708E+O 1 
1 ,34,7697E+0 1 
1 .440688E+Oi 
1.54009SE+OI 
1.646362E+O 1 
1.75996lE+OI 
1.88 1 398E+0 1 
2.011215E+OI 
2. 1 49988E+0 1 
2.298338E+0 1 
2.456923E+0 1 
2.6264S0E ... Ot 

2.807676E+OI 
3.0014OSE+OI 
3 .208502E+0 1 
3.429889E+0 I 
3.666551 E+O 1 
3.669179E+Ol 
3. 725340E+0 1 
3.7403 1 6E+D 1 
J.762780E.Ot 

3.81894IE+01 
3.919543E+Ol 
4. 1 89992E+O 1 
4.479101E+01 
4.7881 59E+Ol 
5.1 18542E+Ol 
5.47172IE+OI 
5.849270E+Ol 
6.2.J2870E.,.01 

6.6843 I 8E+0 I 
7, I 45536E+0 I 
7 .638578E+0 1 
8. 165640E+OI 
8.729069E"01 
9.331374E+OI 
9.975239E+OI 
1.066353E+02 
1.139931 E+02 
1.218587E+02 
I 302669E+02 
1.392553E+02 
: .488640E +02 
.. 59I.156E+02 
.701159E+02 

i .818539E+02 
1.9-1--\018E+02 
2.078 I 56E+02 
2.221 S4~E+02 
2 .. i748.15E+02 
2.5~8699E+02 

.:!.71.~869E I Q:! 

2.90 II 26E+02 
.1.;OI30~E.02 

.1,3; 52941.:+02 

.1.5-!-~1-19E+02 

.1.788588E+32 
-1.05(0) 1 E+D2 
-1 .. ,29-151 E+O: 

i, 
e/atom 

5.62453E+0 1 
Ui39ilB-t<l1 

5.64523E+{) 1 
5.64722E+Ol 
5.64235E+0 1 
5.63541 E+O 1 
5.627 13E+O 1 
5.61795E+0 1 
5.60818E+OI 
5.5980tE+OI 
S.58754E+OI 
5 .57679E+0 1 
5.56571E+OI 
5.55396E+OI 
5.5.117111'+111 

5.52621 E+O 1 
5.50700E+Ol 
5.48096E+Ol 
5.43908E+OI 
5.324ISE+01 
5.32t20E+01 
5. 1 9948E+O t 
5.05352E+Ol 
5.20120£.01 

5.33471E+Ol 
5.4 I 930E+OI 
5.51 1 67E+O I 
5.55719E+01 
5.58522E+OI 
5.60387E+OI 
5.6 1 622E+0 1 
5.62448E+Ol 
:;.62991 E+O 1 

5.63333E+0 1 
5 .63534E+0 1 
5.63946E+0: 
5.63972E+Oi 
5.63892E+OI 
5.63757E+0 1 
5.63589E+0 1 
5.63400E+0 1 
5.63200E+Ol 
5.62996E+0 1 
5.62792E+OI 
5.62592E+0 1 
5.62398E+OI 
5.62212E+OI 
5.62Q}4E+OI 
5.61868E+0 1 
5.61713E+01 
5.615681::+01 
5.61433E+OI 
5.6 1 308F.+O 1 
5.61192E+Ol 
;.610£510.01 

5.60987E+0 I 
5.60897E+OI 
5.60814E+OI 
5.60738E+01 
.\.t\066~E+01 

5 ,60606E+0 I 
S.6054ilE~OI 

h 
eiatom 

5.5897E+00 
4.9844E.,.00 

4,4369E+00 
3.9400E+00 
3,4989E+00 
3.1098E+00 
2.7659E+00 
2.4620E+00 
2. 1 935E+00 
L9560E+00 
1.7459E+00 
1.5597E+00 
1.3938E+00 
1.2429E+OO 
1l0nR+OO 
9.7560E-Ol 
8.5752E-01 
7.5436E-OI 
6.6418E-01 
5.8526E-OI 
5.8447E-OI 
5.6795E-Ol 
5.6367E-OI 
3.4315H+OO 

3.3S12E+00 
3.2150E+00 
2.883IE+00 
2.5829E+00 
2.3128E+00 
2.0659E+00 
1.8434E+00 
1.6446E+OO 
1.4«G9r::+OO 
1.3083E+OO 
1. 1 668E+OO 
1.0396E+00 
9.2298E-01 
8.1666E-Ol 
7.2265E-01 
6.3952E-01 
5.6600E-Ol 
5.0098E-OI 
4.4346E-Ol 
3.9257E-OI 
3.4755E-·01 
3.077IE-OI 
2,7246E-'01 
2.4145E-OI 
2,1406E-O: 
1.8978£-0' 
1.6U!l:-U: 
1.4921E-0: 
1.:1231E-O: 
1.1733E-·OI 
1 .0.10610 - 0 1 

9.2287E-02 
8.1354E-1)2 
7.26!:4E-C2 
6.4~02E··02 

5.7129E-02 
5.06E I E --02 
-1 . .J')62E·· 02 
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1.6597E+02 
1.3B44C-t<l2 

I. 1528E+02 
9.5763E+OI 
7.9553E+OI 
6.6 1 43E+OI 
5.5031E+OI 
4.5823E+O I 
3.8190E+{) I 
3.1858E+0 I 
2.6599E+0 I 
2.2229E+0 I 
1.8582E+{)1 
1.5501E+OI 
1.29 17E+O I 
1.0647E+OI 
8.7545E+00 
7.2043E+00 
5.9336E+OO 
4.8911 E+DO 
4.881OE+OO 
4.6715E+OO 
4,6 1 77E+OO 
2.794AE .. Ol 

2.6889E+OI 
2.5133E+Ol 
2. 1 084E+0 I 
1.7670E+01 
1.4801 E+O 1 
1.2367E+01 
1.0323E+OI 
8.615:E+OO 
7.18861::+00 

5.9975E+00 
5.0034E+00 
4.1703E+OO 
3.4635E+00 
2.8667E+OO 
2.3730E+00 
1.9645E+00 
[.6264E+00 
13466E+OO 
1.1151E+00 
9.234IE-CI 
7.6474E-C I 
6.33.18E-C'1 
5.2462E-OI 
4.J49IE-01 
3.6068E-Ol 
2.9914E-Ol 
L.4~IIE-OI 

2.0580E-01 
1.7071E-Ol 
1.41625-01 
I. i7d9E-,11 

9.747'\E-02 
8J)874E"~2 

6.7;0~E-0: 

5.5682E -02 
-1.6206E-()2 
U3-\-1E-Oc 
'-.1822E· OC 

cr(coh+inc) 
cml;g 

2.9441E+OO 
2.752713...00 

2.569 1 E+OO 
2.3936E+OO 
2.2263E+OO 
2.0674E+00 
1.9 1 70E+00 
1.7749E+00 
1.6411E+OO 
1.5155E+OO 
1.3979E+00 
1.2881E+00 
1.1858E+OO 
1.0907E+00 
1.0026E+00 
9.2114E-Ol 
8.4595E-OI 
7.7673E-OI 
7.1312E-OI 
6.~4~Ob-Ul 

6.5420E-OI 
6,4164E-OI 
6.3836E-Ol 
6.33511'1-01 

6.2166E-01 
6.01 43E-01 
5.5267E-01 
5.0820E-01 
4.6772E-OI 
4.3092E-01 
3.9751E-OI 
3.6722E-Ol 
:1.3?79E-Ol 

3.1497E-OI 
2.9252E-Ol 
2.7225E-01 
2.5393E-Ol 
2.3739E-01 
2.2244E-OI 
2.0894E-Ol 
1.9673E-01 
1.8567E-OI 
1.7565E-01 
1.6655E-OI 
1.5827E-01 
1.5071E-OI 
14380E- 01 
U7·15E·OI 
lJI6IE-OI 
1.2621 E-OI 
1.2120B-OI 

1,165.'E-01 
1.1216E-·01 
L0805E-'01 
1 (1.117i='-(1' 

1.0049E-O: 
9.6989E-02 
9.36451:-02 
9.0438E-02 
8.7153E-02 
8.-1)77E-02 
8.IJ98E-02 

O.OOOE+OO 
0.0001::: ... 00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
U.WUb+W 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
2.111!P .. ()1 
2.254E+01 
2.110E+Ol 
1.775E+OI 
1.492E+Ol 
1.252E+Ol 
1.048E+01 
8.762E+00 
7.32 I E+oo 
6.115E.00 

5.107E+00 
4.263E+OO 
3.555E+00 
2.953E+OO 
2.446E+00 
2.026E+OO 
1.678E+OO 
1.390E+OO 
1.1 5 IE+oo 
9.536E-0 1 
7.898E-Ol 
6.542E-Ol 
5.419E-OI 
4.488E-Ol 
-'.72IE-Ol 
.1.086E-Ol 
2.559E-Ol 
2.122E-OI 

1.760E-OI 
IA60E-OI 
1.211E-OI 
UX14F.-OI 
8.328E-02 
6.9078-02 
5.728E-02 
-\.75'E-02 
'.9-1OE-02 
1.268E-02 
:710E-02 

nm 

1.201E-Ol 
1.124E-OI 

1.051E-Ol 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
J.38IE-02 

3.379E-02 
3.328E-02 
3.315E-02 
12951':-01 
3.247E-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983£-02 

[.855E-02 
'.735E-02 
i.62~'E-02 

1.518E-32 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088[-02 
1.017E-·0' 
9.518E-0.1 
8.903E-0.1 
8.329E-0:; 
7.79IE-03 
7.288E-0.; 
6.818E-03 
6.378E-03 
;J.966E-O.l 

5.58IE-·03 
5.221 E -03 
4.884E-03 
4.569E-03 
4.274E-OJ 
3.998E-OJ 
3.740E-03 
1498E-OJ 
3.273E-0.1 
3.%IE-03 
2.864E .. OJ 
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La Z=57 

IIDmic weight - 1.389055E+02 g1mol. nominal density p (g1cm3
) - 6.1270E+OO 

""twnslalom) - f.L(cm'/g) X 2.30658E+02. E(eV) f.L(cm'/g) - Helatom) X 3.02942E+05 

• tdges. Edge energies (ke V); 

3.89246E+OO L 6.26630E+OO L II 5.89060E+OO L III 5.48270E+OO 

II 1.36130E+oo M II 1.20440E+OO M III I. I 2340E+OO M IV 8.48500E-OI 

II V 8.31700E-OO N I 2.70400E-OO N II 2.05800E-OO N 1Il l.9I 4OOE-Ol 
IV 9.!!9.QOOE-02 N V Q RQOOOJ".-02 0 3.23000B-02 0 II 1.44000E-02 

[) III 1.44OOOE-02 
Rdalivistic correction eSlimate In:! (H82.3/5CL) - -7.4022E-OI. -45180E-OI elatom 
\uclear Thomson correction l>rr - -1.283IE-02 elatom 

E II f, f.L u(coh+inc) f.LK A 
keY e/atom elatom cm'/g cm'/g cm'/g nm 

1.06900010-02 1.8708913...01 O.ooooE ... OO O.ooooB+OO L'62".lB-U4 

1.l42761E-02 1.83468E+OI O.OOOOE+OO O.OOOOE+OO 2.1 337E-04 O.OOOE+OO I.085E+02 
1.221612E-02 1.7798 I E+O I O.OOOOE+OO O.OOOOE+OO 2.8990E-04 O.OOOE+OO LOl5E+02 
J.305903E-02 1.68371E+Ol O.OOOOE+OO O.OOOOE+OO 3.9182E-04 O.OOOE+OO 9.494E+OI 
1.3960 1 OE -02 1.43197E+OI O.OOOOE+OO O.OOOOE+OO 5.2682E-04 OoooE ... OO 8.8S1E+Ol 
1.4l1200E-02 1.32810E+OI O.OOOOE+OO O.OOOOE+OO 55246E-04 O.OOOE+OO 8.786E+OI 
I.432800E-02 9.70715E+OO O.OOOOE+OO O.OOOOE+OO 5.9044E-04 O.OOOE+OO 8.653E+OI 
1.438560E-02 5.39845E+OO O.OOOOE+OO O.OOOOE+OO 6.0088E-04 O.OOOE+OO 8.619E+OI 
1.447200E-02 9.90333E+OO 8.4982E+OO 1.7789E+05 6.l677E-04 O.OOOE+OO 8.567E+OI 
1.46880013 02 1.38G87E...ol 8.334.:!l'!+OO J.7190B+U!! 6.5780E-04 O.OOOE+OO 8.44lE+OI 
1.492335E-02 1.56489E+OI 8. I 623E+OO 1.6569E+05 7.0467E-04 O.OOOE+OO 8.308E+Ol 
1.595306E-02 1.90550E+OI 7.4767E+OO 1.4 I 98E+05 9.3772E-04 O.OOOE+OO 7.772E+OI 
J.705382E-02 2.08265E+OI 6.7507E+OO I. I 992E+05 1.2415E-03 O.OOOE+OO 7.270E+OI 
1.823053E-02 2.19681E+OI 5.9723E+OO 9.9244E+04 1.6352E-03 O.OOOE+OO 6.801E+Ol 
1.948844E-02 2.27 190E+O I 5.2034E+OO 8.0886E+04 2. I 430E-03 O.OOOE+OO 6.362E+OI 
2.0833l4E -02 2.31990E+Ol 4.4843E+OO 6.5208E+04 2.7944E-03 O.OOOE+OO 5.95IE+OI 
2.227063E -02 2.J4860E+Ol 3.8371E+OO 5.2195E+04 3.6256E-03 O.OOOE+OO 5.567E+OI 
2.380730E-02 2.36361E+OI 3.2705E+OO 4.1616E+04 4.6806E-03 O.OOOE+OO 5.208E+OI 
2.545001E-02 2.36908E+O 1 Z.i84.lb+UU 3.3 I 42E+04 6.0129E-03 O.OOOE+OO 4.872E+Ol 
2.720606E-02 2.36802E+0 1 2.373IE+OO 2.6424E+04 7.6865E-03 O.OOOE+OO 4.557E+OI 
2.908327E-02 2.36248E+O 1 2.0287E+OO 2.1132E+04 9.7780E-03 O.OOOE+OO 4.263E+OI 
3.109002E-02 2.35359E+0 I 1.7424E+OO 1.6978E+04 1.2378E-02 O.OOOE+OO 3.988E+OI 
3.1 65400E-02 2.35047E+0 I 1.674OF. ... 00 L60:21B ... 04 !.3180B-02 O.OOOC...OO 3.917ETOI 
3.213850E-02 2 .34686E+0 1 l.6l89E+OO l.5260E+04 1.3893E-02 O.OOOE+OO 3.858E+OI 
3.226770E-02 2.34467E+Ol 1.6048E+OO 1.5066E+04 1.4087E-02 O.OOOE+OO 3.842E+Ol 
3.246l50E-02 2.34528E+Ol 1.6l49E+OO l.5071E+04 1.43t2E-02 O.OOOE+OO 3.8l9E+Ol 
3.294600E-02 2.34432E+0 1 l.5665E+OO 1.4404E+04 1.5 134E-02 O.OOOE+OO 3.763E+OI 
3.323523E-02 2.34330E+0 1 1.5389E+OO 1.4027E+04 1.5595E-02 O.OOOE+OO 3.73lE+Ol 
3.552846E-02 2.33376E+0 I 1.35l4E+OO 1.1 523E+04 1.9554E-02 O.OOOE+OO 3.490E+OI 
3.797993E-02 2.32320E+0 1 l.l995E+OO 9.5679E+03 2.440lE-02 O.OOOE+OO 3.264E+Ol 
4.060054E-02 2.3 I 224E+0 I l.0768E+OO 8.0344E+03 3.0305E-02 O.OOOE+OO 3.054E+Ol 
4.340 198E-02 2.30200E+0 I 9.7787E-Ol 6.8254E+03 3.7462E-02 O.OOOE+OO 2.857E+Ol 
4.639671 E - 02 2.29042E+0 I 8.984OE-Ol 5.8660E+03 4.6094E-02 O.OOOE+OO 2.672E+Ol 
4.959809E -02 2.27831 E+O I 8.3474E-Ol 5.0985E+03 5.6452E-02 O.OOOE+OO 2.500E+Ol 
5 .302035E - 02 2.26534E+0 I 7.8385E-Ol 4.4787E+03 6.8820E-02 O.OOOE...oo 2.338E+Ol 
5.667876E-02 2.25101 E+O 1 7.4326E-Ol 3.9726E+03 8.35l5E-02 0.0001" .. 00 2.1R7E ... Ol 
6.058959E -02 2.23459E+0 I 7.l1l4E-OI 3.5556E+03 l.OO89E-Ol O.OOOE+OO 2.046E+Ol 
6.477028E -02 2.21501 E+OI 6.8620E-Ol 3.2095E+03 1.2l33E-Ol O.OOOE+OO 1.9l4E+OI 
6.923942E-02 2.l9053E+0 I 6.6685E-Ol 2.9 I 77E+03 1.4525E-Ol O.OOOE+OO 1.791E+Ol 
7.40 1695E -02 2.15806E+0 1 6.5186E-Ol 2.6680E+03 1.73l3E-OI O.OOOE+OO 1.675E+Ol 
7.912,IIIE-02 2.11153E,01 6.402013-01 2.4311ET03 2.0)44b-UI O.OOOE+OO 1.567E+Ol 
8.458368E - 02 2.03664E+O I 6.31l1E-Ol 2.2604E+03 2.4272E-01 O.OOOE+OO 1.466E+OI 
9.041995E-02 1.88770E+OI 6.2394E-Ol 2.0904E+03 2.855IE-Ol O.OOOE+OO 1.37lE+Ol 
9.665893E-02 1.33358E+Ol 6.1820E-Ol 1.9375E+03 3.3440E-Ol O.OOOE+OO 1.283E+Ol 
9.692200E-Q2 1.26877E+OI 6.1799E-OI 1.9316E+03 3.3653E-OI O.OOOE+OO 1.279E+Ol 
9.840550E-02 4.27129E+OO 6.1685E-OI 1.8990E ... 03 3.4864E-OI O.OOOE+OO 1.260E+Ol 
9.880110E-Q2 -7.36267E ... OO 6.1656E-01 1.8905E+03 3.5189E-Ol O.OOOE ... OO 1.255E+Ol 
9.9 39450E - 02 7.57660E+OO 2.4131E+OI 7.3550E+04 3.5680E-Ol O.OOOE+OO 1.247E+Ol 
I.OO8780E-01 2.01 I 59E ... 0 1 1.9837E+Ol 5.9572E+04 3.6918E-OI O.OOOE+OO 1.229E+Ol 
l.oJ3284E - 0 I 2.61204E+0 I 1.4480E+Ol 4.2453E+04 3.8998E-Ol O.OOOE+OO 1.200E+Ol 
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TABLE I: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400--1000 keY - Continued. 

E 
keY 

I. 10458 IE-OI 
1.l80797E-OI 
1.262272E-01 
1.:149368E-01 
1.442475E-"QJ 
1.542005E-0 r-. 
1.648404E-OI 
1.762 1 44E-O 1 
I.S75720B-0 1 

1.883732E-OI 
1.904430E-01 
1.912086E-01 
1.923570E-01 
1.952280E-OI 
2.013709E-01 
2.016840E-OI 
2.0 477IOE-01 
2.05S?42/3 01 

2.068290E-01 
2.099160E-0I 
2.152655E-01 
2.301188E-Ol 
2.459970E-01 
2.62970SE-Ol 
2.649920E-01 
2.690480E-Ol 
2.701296E-Ol 
2.717520E-Ol 
2.758080E-Ol 
2.811158E-OI 
3.005128E-OI 
3.212482E-01 
3.434143E-OI 
3.671099E-Ol 
3.924405E-01 
4.195189E-0I 
4.484657E-OI 
4.794098E-01 
5.124891E-Ol 
5.478508E-01 
5.856525E-0I 
6.260625E - 0 I 
6.692609E-01 
7.154399E-OI 
7.648U52E-UI 
8.150660E-OI 
8.175768E-01 
8.275415E-01 
&3IS,OOE-01 

8.358585E-OI 
8.442575E-Oi 
8.476515E-01 
8.483340E - 0 1 
8.527425E-OI 
8.654700E - 0 1 
8.139896E-01 
9.342948E-01 
9.9876 J ~E- 0 J 

1.067676E+00 
l.l 00932E+00 
1.117783E+00 

. 1.122277E+00 
1.129017E+00 
1.1.11 345E+00 
1.1 45868E+OO 

fl 
e/atom 

2.83400E+Ol 
2.70378E+Ol 
2.59494B+01 
2.5 1 633E+O 1 
2.45597B+OI 
2.40505E+Ol 
2.35728E+O 1 
2.30570E+O 1 
2.2311SB I 01 

2.22201E+01 
2.18103E+01 
2.1301OE+Ol 
2. 1 7474E+O 1 
2.20741 E+O 1 
2.2 1 454E+O 1 
2.214IOE+0 1 
2.20171E+01 
2. 1652513"'{) 1 

2.2021OE+Ol 
2.21656E+O 1 
2.22440E+OI 
2.22964E+0 1 
2.22928E+OI 
2.22043E+01 
2.2 1 670E+OI 
2. 19707E+Ol 
2.17154E+01 
2.1991IE+01 
2.22524E+01 
2.241 4OE+0 1 
2.27965E+0 1 
2.3 1 627E+0 1 
2.35533E+0 1 
2.39653E+OI 
2.43836E+0 1 
2.47866E+O 1 
2.5I400E+0 1 
2.54068E+01 
2.5549OE+OI 
2.55227E+0 1 
2.52763E+0 1 
2.47077E+0 1 
2.36639E+0 1 
2.1 8056E+0 1 
1.81 "IIUE+UI 
7.99874E+00 
6.80890E+00 

- 1.69 1 26E+00 
-1.19 \39£ ... 01 
- 3.05614E+00 
- 1.29034E -0 1 
- 4. 97044E+00 
- 1.1 2965E+0 1 

3.63331 E+OO 
1.27805E+01 
1.61 223E+OI 
2. 75600E+0 1 
3.28280E, ° J 

3.55387E+0 1 
3.56384E+0 1 
3.43800E+01 
3.23952E+0 1 
3.47078E+01 
3.65972E+01 
:\.70034E+0 1 

f1 
elatom 

6.2404E+00 
3.359 1 E+OO 
2.29 1 4E+00 
1.8404E+00 
1.6467E+00 
1.5839E+00 
1.6033E+00 
1.6852E+00 
1.8119BlOO 

1.8222E+00 
1.8498E+00 
1.8602E+00 
2.8253E+00 
2.8775E+00 
2.9952E+00 
3.0014E+00 
3.0637E+00 
3.080613 ... 00 

3.4333E+00 
3.5027E+00 
3.6262E+00 
3.9852E+00 
4.3834E+00 
4.8098E+00 
4.8600E+00 
4.9598E+00 
4.9863E+00 
5.54IOE+00 
5.642IE+00 
5.7724E+00 
6.2234E+00 
6.6495E+00 
7.0310E+00 
7.3528E+00 
7.6033E+00 
7.7705E+00 
7.8465E+00 
7.8382E+00 
7.7563E+00 
7.6 1 33E+00 
7.4219E+00 
7. 1 940E+00 
6.9402E+00 
6.670IE+OO 
().3~U~I::+OO 

6.121IE+00 
6.1080E+00 
6.0566E+00 
';0:\';11' ... 00 
2.5206E+01 
2.4855E+01 
2.4715E+01 
2.4688E+01 
3.7187E+OI 
3.6387E+01 
3.5868E+01 
3.2536E+01 
2.9616E,OJ 

2.697IE+01 
2.5830E+01 
2.5284E+01 
2.5142E+01 
2.9075E+01 
2.8607E+01 
2.8438E+01 

1.7115E+04 
8.6181E+03 
5.4993E+03 
4.1318E+03 
3.4582E+03 
3.1 1 18E+03 
2.9465E+03 
2.8971E+03 
2.9263BI03 

2.9305E+03 
2.9424E+03 
2.9472E+03 
4.4495E+03 
4.4650E+03 
4.506OE+03 
4.5084E+03 
4.5325E+03 
4.539313 ... 03 

5.0288E+03 
5.0549E+03 
5.1032E+03 
5.2463E+03 
5.3981E+03 
5.5409E+03 
5.5560E+03 
5.5846E+03 
5.5920E+03 
6. 1 769E+03 
6. 1 972B+03 
6.2206E+03 
6.2737E+03 
6.2705E+03 
6.2024E+03 
6.0676E+03 
5.8693E+03 
5.6112E+03 
5.3003E+03 
4.9530E+03 
4.5849E+03 
4.2099E+03 
3.8391E+03 
3.481IE+03 
3.1415E+03 
2.8243E+03 
2,)31)I::+U3 

2.275IE+03 
2.2632E+03 
2.2 1 72E+03 
? IQ911' ... (H 

9.1 353E+03 
8.9 1 86E+03 
8.833IE+03 
8.8160E+03 
1.3211E+04 
1.2737E+04 
1.2433E+04 
1.0550E+04 
g.9923E+03 

7.6527E+03 
7.1076E+03· 
6.8525E+03 
6.7867E+03 
7.8015E+03 
7.5930E+03 
7.5185E+03 

O'(coh+inc) 
cm2/g 

4.5287E-Ol 
5.2367E-Ol 
6.0301E-Ol 
6.9148E-OI 
7.8966E-Ol 
8.9808E-Ol 
1.0172E+OO 
1.1475E+00 
1.2799E·,OO 

1.2894E+OO 
l.3137~+00 

1.3227E+OO 
1.3363E+OO 
1.3702E+OO 
1.4429E+OO 
1.4467E+00 
1.4834E+00 
1.493213 ... 00 

1.5079E+OO 
1.5446E+OO 
1.6085E+OO 
1.7860E+OO 
1.9753E+OO 
2. 1764E+OO 
2.2oo2E+OO 
2.2479E+OO 
2.2606E+00 
2.2796E+00 
2.3270E+00 
2.3888E+00 
2.6119E+00 
2.8452E+00 
3.0878E+00 
3.338TE+OO 
3.5968E+00 
3.8607E+OO 
4.129IE+00 
4.4004E+00 
4.6130£+00 
4.9450E+OO 
5.2 1 47E+OO 
5.4802E+00 
5.7395E+00 
5.9908E+00 
O.LJ22E+IJU 
6.4515E+00 
6.4618E+00 
6.502 1 E+OO 
" 'i17QF+OO 

6.5350E+OO 
6.5676E+00 
6.5806E+OO 
6.5832E+00 
6.5998E+00 
6.6470E+00 
6.6778E+00 
6.8787E+OO 
7.0627E+OO 

7.2285E+00 
7.2983E+00 
7.3313E+00 
7.3398E+00 
7.3524E+00 
7.3749E+00 
7.3829E.00 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOBlOO 

O.oooE+OO 
O.OOOE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOO13"'{)O 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooB+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
0.000£+00 
U.OOOE+UO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
()OOOF ... O() 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.UOOE+OU 
O.UOOE+OO 
O.oooE+OO 
O.OOOE+OO 
0.0001.;+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

l\ 
nm 

1.122E+OI 
1.050E+01 
9,S22E+OO 
9. 188E+oo 
8.595E+oo 
8.040E+oo 
7.521E+OO 
1.036E+OO 
6.610ElOO 

6.582E+00 
6.5IOE+00 
6.484E+OO 
6.446E+OO 
6.35IE+00 
6. 157E+OO 
6. 147E+OO 
6.055E+00 
6.031C.,.{JO 

5.995E+OO 
5.906E+OO 
5.760E+OO 
5.388E+OO 
5.040E+OO 
4.715E+OO 
4.679E+OO 
4.608E+OO 
4.590E+00 
4.562E+OO 
4.495E+00 
4.410E+00 
4. 1 26E+00 
3.859E+00 
3.610E+00 
3.371B+00 
3. 1 59E+00 
2.955E+00 
2.765E+OO 
2.586E+00 
2.419E+OO 
2.263E+00 
2.1 17E+00 
1.980E+00 
1.853E+00 
L733E+OO 
J .6ZIE+OO 

1.521E+00 
1.5 1 6E+00 
1.498E+00 
1.4QIE+00 
1.483E+00 
1.469E+00 
1.463E+00 
1.462E+00 
1.454E+00 
1.433E+00 
1.419E+00 
1.327E+00 
J 2<!JF+OO 

1.161E+00 
I. 1 26E+00 
1.I00E+00 
1.105E+00 
1.098E+00 
1.086E+00 
1.082E+00 
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~.w: I: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 I-U.O 10 keY to E - 400-1000 keY - Continued. 

E 
keY 

J.l98378E..oo 

1.203 1 96E+oo 
1.210422E+OO 
1.220098E.too 
1 228488E+OO 
IJ04285E+oo 
J.334074E+OO 
IJ54493E+OO 
1.359939E+OO 
1.368 1 06E+oo 
1.388526E+OO 
1.394281 E+OO 
1.490486E+OO 
1.593329E...oo 
1.703269E+OO 
1.820795E+OO 
1.946430E+OO 
2.080733E+OO 
2.224304E+OO 
2.37778 1 E+OO 
2.54 I 848E+OO 
2.7 I 7235E+OO 
1.904724E+OO 

3.105150E+OO 
3.3 I 9406E+OO 
3.548445E+OO 
3.793288E+OO 
4.055024E+OO 
4.334821E+OO 
4.633924E+00 
4.953664E+00 
5.295167E I 00 

5.373046E+00 
5.455286E+00 
5.477217E+OO 
5.510113E+00 
5.592354E+OO 
5.660855E+00 
5.772788E+00 
5.861 I 47E+00 
5.884710E+00 
S.920053E+00 
6.oo8412E+00 
6.0SI453E+00 
6.i40974E+00 
6.234969E+00 
6.260034E+00 
6.297632E+00 
6.39 I 626E+00 
6.469004E+OO 
6.9 1 5365E+00 
7.392525E+00 
7.902609E+00 
8.447R90F+OO 

9.030794E+00 
~.65.1919E+00 

1.032004E+0 I 
I.I0.1212E+01 
1.179334E+01 
1.260708E+0 1 
1.347697E+0 I 
1.440688E+0 I 
1.540095E+01 
1.646362E+0 1 

I, 
eJatom 

3.8G787E...ot 

3.795 19E+o I 
3.91322E+OI 
4.00238E+O 1 
4.05402E+OI 
"4.30692E+O 1 
4.35846E+O 1 
4.35695E+OI 
4.31080E+OI 
4.38732E+O 1 
4.4827IE+OI 
4.50197E+OI 
4.72860E+OI 
4 Rl!76'P..o1 

4.99607E+OI 
5.08 1 26E+OI 
5.1 444OE+OI 
5. 1 8973E+OI 
5.222061:::+01 
5.25442E+01 
5.27346E+01 
5.28027E+OI 
S.28464E+OI 

5.28835E+01 
5.27902E+OI 
5.25879E+01 
5.22804E+OI 
5. 1 8694E+OI 
5. 13283E+O 1 
5.05850E+OI 
4.94384E+Ol 
~.696B~EIOl 

4.57290E+O 1 
4.25859E+O 1 
3.8971IE+OI 
4.25027E+O 1 
4.55088E+O 1 
4.63900E+OI 
4.681 56E+o 1 
4.5894OE+0 1 
4.42328E+0 1 
4.61993E+Ol 
4.8 1 320E+0 I 
4.86016E+01 
4.91977E+0 I 
4.91273E+OI 
4.83790E+0 1 
4.95027E+0 1 
5 .08069E+0 I 
~.t44~IE+Ol 

5.35912E+0 I 
5.4851IE+OI 
5.5693IE+OI 
:'i.t1?RIOF.+OI 
5.67219E+OI 
5.69970E+OI 
5.7 i 70"E+Ct 1 
5.73491 E+OI 
5.74399E+OI 
5.74~34E+01 

5.74549E+01 
5.73980E+01 
5.732"6E+01 
5.72.'7FE+OI 

h 
eJatom 

2.G<NSE ... O I 

2.6523E+Ol 
2.8098E+Ol 
2.7793E+Ol 
2.7535E+OI 
2.551OE+OI 
2.4842E+Ol 
2.4412E+01 
2.4301E+01 
2.5282E+Ol 
2.4877E+OI 
2.4766E+01 
2.2845E+Ol 
? IlQ~Ql= ... 01 

1.9 1 83E+01 
1.7542E+OI 
I.6009E+OI 
I.4606E+OI 
1.334Ub+01 
1.2171E+01 
1.1099E+OI 
1.013IE+OI 
9.2543E ... OO 

8.3917E+00 
7.5590E+00 
6.7776E+OO 
6.078IE+OO 
5.4587E+OO 
4.911IE+00 
4.4267E+00 
3.99 1 6E+00 
3.5875E+00 

3.5036E+00 
3.41 85E+00 
3.3963E+00 
1.0377E+01 
1.0105E+Ol 
9.887 1 E+OO 
9.5487E+00 
9.3016E+00 
9.2377E+00 
1.2650E+Ol 
1.2328E+OI 
1.2 I 76E+OI 
1.1871E+01 
1.1566E+0. 
1.1 488E+OI 
1.3155E+0: 
1.286IE+0: 
l.2oZ9E+O. 
1.1409E+0' 
1.0292E+0: 
9.267IE+00 
R.'l184E+OO 

7.4904E+00 
6.6873E+00 
5.9756E+00 
5.3423E+OO 
4.7625E+00 
4.2378E+00 
3.762: E+OO 
3.3427E+00 
2.9725E+00 
2.6451 E+OO 

6.74071:...03 

6.6780E+03 
7.0323E+03 
6.9OO8E+03 
6.7900E+03 
5.9252E+03 
5.6411E+03 
5.4599E+03 
5.4133E+03 
5.5983E+03 
5.4276E+03 
5.3811E+03 
4.6432E+03 
"l QR4QP..o"l 

3.4118E+03 
2.9 1 86E+03 
2.4916E+03 
2. I 266E+03 
1.~I()Yb+U3 

1.5506E+03 
1.3228E+03 
I. I 295E+03 
9.6516IWJ2 

8. 1 870E+02 
6.8986E+02 
5.7863E+02 
4.8542E+02 
4.0781E+02 
3.4322E+02 
2.8939E+02 
2.44IIE+02 
2.052JE+02 

1.9754E+o2 
1.8983E+02 
1.8785E+02 
5.7051E+02 
5.4739E+02 
5.2911E+02 
5.0109E+02 
4.8077E+02 
4.7555E+02 
6.4732E+02 
6.2 1 57E+02 
6.0955E+02 
5.8559E+02 
5.6 1 97E+02 
5.5593E+02 
6.3282E+02 
6.0959E+02 
5.914()E+02 

4.9982E+02 
4.21 76E+02 
3.5525E+02 
2.9902F.+02 
2.51 27E+02 
2.0985E+02 
1.7541E+02 
1.4670E+02 
1.2234E+02 
1.013:1E+02 
8.4567E+01 
7.0288E+01 
5.8469E+C 1 

H67IE+CI 

O'(coh+inc) 
cm2/g 

7.-46891:..00 

7.4761E+OO 
7.4868E+OO 
7.5OO7E+OO 
7.5 1 24E+OO 
7.6050E+OO 
7.6353E+OO 
7.6543E+OO 
7.6591E+OO 
7.666 I E+OO 
7.6827E+OO 
7.687 1 E+OO 
7.7466E+OO 
77l!12'R+OO 

7.7967E+OO 
7.7873E+OO 
7.7554E+OO 
7.70 1 4E+OO 
·/.b:lb2b+lJlJ 
7.53058+00 
7.4154E+OO 
7.2820E+OO 
7.131gB+OO 
6.9660E+OO 
6.7861E+OO 
6.5937E+OO 
6.3903E+OO 
6. 1 775E+OO 
5.9569E+00 
5.7301E+OO 
5.4986E+00 
5.26~OE+OO 

5.2 1 25E+00 
5.1 587E+OO 
5.1 445E+00 
5. 1 233E+00 
5.0707E+00 
5.0275E+00 
4.9579E+00 
4.904OE+OO 
4.8898E+00 
4.8685E+00 
4.8 1 59E+00 
4.7906E+00 
4.7385E+00 
4.6847E+00 
4.6705E+00 
4.6493E+00 
4.5970E.,.00 
4."4'E+OO 
4.3205E.,.00 
4.0897E+00 
3.8629E+OO 
H41IE+OO 
3425 1 E+OO 
:UI55E+00 
'.OI30E+OO 
}.8179E+00 
}.6307E+00 
}.4517E+00 
2.28 I OE+OO 
2.1 1 88E+00 
1.9651E+00 
1.8199E+00 

O.ooor:...oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOF.+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.WOh+UO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OJ1OOB+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0008+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O'OOOE+oo 
O'OOOE+OO 
O.OOOE+oo. 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.()()()E+OO 
O.OClOE+OO 
O.OClOE+OO 
O.OOOE+OO 
O'()()()E+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

>.. 
nm 

1.0350...00 
1.030E+OO 
1.024E+OO 
1.016E+00 
1.000E+OO 
9.506E-Ol 
9.294E-Ol 
9.154E-Ol 
9.I17E-Ol 
9.062E-OI 
8.929E-01 
8.892E-01 
8.318E-OI 
7.781E-01 
7.279E-01 
6.809E-Ol 
6.370E-OI 
5.959E-OI 
'.~'4E-Ul 

5.214E-OI 
4.878E-OI 
4.553E-OI 
4.268B-or 

3.993E-01 
3.735E-Ol 
3.494E-01 
3.269E-Ol 
3.058E-OI 
2.860E-Ol 
2.676E-01 
2.503E-Ol 
::I.341E-Ol 

2.308E-Ol 
2.273E-OI 
2.264E-OI 
2.250E-OI 
2.217E-OI 
2.190E-OI 
2.148E-OI 
2.115E-OI 
2.107E-OI 
2.094E-OI 
2.064E-OI 
2.049E-OI 
2.019E-01 
1.989E-OI 
1.98IE-OI 
1.969E-01 
1.940E-01 
t.917E-Ol 
1.793E-Ol 
1.677E-01 
1.569E-01 
1.468E-OI 
1.373E-OI 
1.284E-OI 
1.20IE-OI 
1.1 24E-01 
1.051E-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
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410 C. T. CHANTLER 

TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E- 0.001-0_010 keY to E- 400-1000 keY - Continued. 

E f. f, J.L a(coh+inc) J.LK ~ 

keY elatom elatom cm'/g cm'/g cm'/g nm 

1.759961 E+o 1 5.7 I 439E+o I 2.3557E+OO 4.0549E+OI 1.6832E+OO O.OOOE+OO 7.045E-02 
1.88 1 398E+O 1 5.70451E+Ol 2.0999E+00 3.3812E+OI 1.5547E+OO O.OOOE+OO 6.590E-02 
2.011215E+Ol 5.69428E+OI 1.8735E+00 2.8221E+Ol 1.4344E+OO O.OOOE+OO 6. 165E-02 
2. 1 4998.8E+O 1 5.68376E+OI 1.6731E+00 2.3575E+OI 1.3220E+OO O.OOOE+OO 5.767E-02 
2.29833Sl:n-O 1 5.6729St:+01 1.49550 ... 00 1.97120+0 1 1.21721]...00 O.OOOllTOO 5.395E-02 
2.456923E+01 5.66175E+01 1.3359E+00 1.6472E+01 I. 11 98E+OO O.OOOE+OO S.046E-02 
2.626450E+01 5.64980E+01 I. 19 1 7E+00 l.3745E+OI I.0295E+OO O.OOOE+OO 4.72IE-02 
2.807676E+OI 5.63624E+OI 1.0525E+00 L1356E+01 9.4590E-OI O.OOOE+OO 4.416E-02 
3.001405E+OI 5.61951E+OI 9.2569E-OI 9.3433E+OO 8.6874E-OI O.OOOE+OO 4.l3IE-02 
3.208502E+Ol 5.5980SE+Ol 8.1452E-OI 7.6906E+OO 7.9767E-OI O.OOOE+OO 3.864E-02 
3.429889E+OI 5.56735E+O 1 7. 1730E-Ol 6.3355E+OO 7.3234E-Ol O.OOOE+OO 3.615E-02 
3.66655IE+OI 5.5 1 093E+O 1 6.322IE-Ol 5.2235E+OO 6.724IE-01 O.OOOE+OO 3.381E-02 
3.8146IIE+OI 5.42292E+OI 5.868IE-01 4.6602E+OO 6.3926E-OI O.OOOE+OO 3.250E-02 
3.S72998E...oI .5 .30 IS8E+O 1 J.703IB-0l 4.4(l()9E+OO 6.2700E-OI O.OOOE+oo 3.20IE-Oi 
3.888567E+OI 5.15674E+OI 5.6603E-OI 4.4097E+OO 6.2380E-OI O.OOOE+OO 3.188E-02 
3.91 1 922E+OI 5.30359E+01 3.4178E+00 2.6467E+OI 6.1906E-01 2.213E+OI 3.1 69E-02 
3.9 1 9543E+O 1 5.33483E+OI 3.407 1 E+OO 2.6334E+Ol 6.1753E-OI 2.202E+Ol 3.163E-02 
3.970309E+Ol 5.43636E+OI 3.3377E+00 2.5467E+OI 6.0750E-01 2. LlIF:+OI ::I. I 23F.-01 
4. 189992E+O 1 5.56912E+01 3.0600E+00 2.2 1 24E+oI 5.6738E-Ol 1.856E+Ol 2.959E-02 
4.479101 E+O 1 5.63415E+OI 2.743 J E+OO 1.8553E+Ol 5.2163E-Ol I.56 1 E+O 1 2.768E-02 
4.788 1 59E+O 1 5.67055E+Ol 2.4574E+OO 1.5548E+01 4.7996E-Ol L3l1E+Ol 2.589E-02 
5.1 1 8542E+OI S.69403E+Ol 2. 1 998E+00 1.30 1 9E+o 1 4.4206E-Ol I.l00E+01 2.422E-02 
,,471721E...ol ::;.70962E+01 1.9636E+OO I.O~/UHOI 4.URl:>b-OI \I.~O;!h+OO ;!.~()()b-U2 

5.849270E+OI 5.72003E+Ol 1.7523E+00 9.0752E+OO 3.7644E-01 7.692E+OO 2.120E-02 
6.252870E+Ol 5.72696E+OI 1.5634E+00 7.5744E+OO 3.4B17E-Ol 6.426E+OO J.983E-02 
6.6843 1 8E+Ol 5.73 I 46E+O 1 1.3947E+00 6.3207E+OO 3.2258E-01 5.368E+00 J.855E-02 
7.1 45536E+O1 5.73424E+01 1.244OE+00 5.2741E+OO 2.9945E-OI 4.482E+OO 1.735E-02 
7 .638578E+O 1 5.73584E+01 1.l096E+OO 4.4005E+OO 2.7S54E-OI 3.742E+00 1.623E-02 
8. 165640E+O 1 5.73969E+01 9.8626E-01 3.6590E+OO 2.5965E-0! 3. 1 13E+OO 1.518E-02 
8.729069E+01 5.73925E+OJ 8.7300E-Ol 3.0298E+OO 2.4260E-OI 2.579E+OO 1.420E-02 
9.331374E+Ol 5.73815E+OI 7.7283E-01 2.5090E+OO 2.2720E-01 2. 1 37E+OO 1.329E-02 
9.975239E+O I 5.73663E+01 6.8421E-OI 2.0779E+00 2.1328E-OI 1.771E+OO 1.243E-02 
1.066353E+02 5.73485E+O I 6.0SS0E-01 1.7210E+OO 2.0070E-OI 1.468E+OO 1.163E-02 
1.139931E+02 5.7329IE+OI 5.3642E-01 1.4256E+00 1.8931E-01 1.216E+OO 1.088E-02 
1.218587E+02 5.73090E+01 4.7503E-01 I. 1809E+OO 1.7899E-OI 1.008E+00 1.017E-02 
1.302669E+02 5.72SS7E ,01 4.2070E-Ol 9.7836B-01 1.6963E-01 8.352B-01 9.518B-03 
1.392553E+02 5.72686E+Ol 3.7261E-01 8.1059E-Ol 1.6111E-OI 6.921E-OI 8.903E-03 
1.488640E+02 5.72490E+OI 3.3004E-OI 6.7164E-Ol 1.5334E-Ol 5.735E-01 8.329E-03 
1.591356E+02 5.72300E+01 2.9236E-OI 5.5655E-01 1.4624E-OI 4.753E-01 7.79IE-03 
1.701 1 59E+02 5.72119E+OI 2.5904E-OI 4.6129E-01 1.3973E-01 3.939E-01 7.28SE-03 
1.818539E+02 5.71948E+OI 2.298IE-01 3.8282E-01 L3374E-OI 3.269E-01 6.818E-03 
1.9440 I 8E+02 5.71787E+01 2.0389E-OI 3.1 772E-OI 1.2820E-OI 2.714E-Ol 6378E-03 
2.078 I 56E+02 5.71638E+01 1.8090E-OI 2.6371E-OI 1.2307E-01 2.252E-01 5.966E-03 
2.221548E+02 5.7 1 498E+01 1.6052E-OI 2.1889E-OI 1.1828E-OI 1.869E-OI 5.581E-03 
2.374835E+02 5.71369E+01 1.4244E-Ol :.8170E-OI L1381E-OI 1.552E-01 5.22IE-03 
2.538699E+02 5.7 1 249E+Ol J.2641 E-OI :.5084E-OI J.096IE-Ol 1.288E-OI 4.884E-03 
2.7 1 3869E+02 5.71138E+OI 1.1218E-Ol !.2S23E-OI 1.0564E-01 1.069E-OI 4.569E-03 
2.901 126E+02 5.7 1 036E+O I 9,9565E-02 ;.0397E-OI 1.0188E-OI 8.87IE-02 4.274E-03 
3.IOI304E+02 5.70942E+OI 8.8371 E-02 8.6323E-02 9.8302E-02 7.363E-02 3.998E-03 
3.315294E+02 5.70856E+01 7.844OE-02 7. 1 676E-02 9.4884E-02 6.111E-02 3.74OE-03 
3.544049E+02 5.70777E+O 1 6.9628E-02 5.9518E-02 9.1606E-02 5.072E-02 3.498E-03 
3.788588E+02 5.70705E+01 6.1809E-02 4.9424E-02 S.8452E-02 4.210E-02 3.273E-03 
4.05000 I E+02 5.70639E+O 1 5.4871 E-02 4.I044E-02 8.540SE-02 3,494E-02 3.061E-03 
4.3294' I E+02 :5.70:i73E+O I 4.8/14E-02 .1.4\)861:.--1)2 ~.l4{)21:.-I)L 2.900E-Ol 2.864E-03 
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ce Z=58 

~Iomic weight - 1.40 1200E+02 glmol. nominal density p (glcmJ
) - 6.6370E+OO 

.,(bams/atom) - lL(cm'/g) x 2.32675E+02, E(eV) lL(cm'/g) - hie/atom) X 3.00316E+05 

! (dges. Edge energies (ke V): 

4.04430E+00 L 6.54880E+00 L II 
II 1.43460E+OO M " 1.27280E+00 M III 
II V 8.83300E-00 N I 2.89600E-00 N II 
"IV I.IOQOOE-OO N V I.l0000E-OO 0 I 
o III . 1.9BOOQ...E-02 N VI 1.9SOOOE-02 

Rdativistic correction estimate)'", (H82.315CL) - -7.7379E-Ol. -4.7160E-01 e/atom 
','uclear Thomson correction fr<r - 1.3170E-02 e/alom 

E 
keY 

1.069000E-02 
t.t417011';-U:Z 

1.221612E-02 
1.305903E-02 
1.396010[-02 
:.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.940400E-02 
I. Y4llt!44t::-02 

1.970100E-02 
1.978020[-02 
1.989900E-02 
? 01 <lM/1E-02 

2.083314E - 02 
2.227063E - 02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E - 02 
3.552846E - 02 
3.704400E-02 
3.761100E-02 
3.776220E-02 
3.797993E-02 
3.798900E-02 
3.855600E-02 
4.060054[-02 
4.340 198[ - 02 
~.63967 \ '[. C2 

4.959809E-02 
5.3020J5E-C2 
5.667876E-C2 
6.058959E - 02 
6.4 77028E - 02 
6.923942E -02 
7.401695E-02 
7.91241IE-02 
8.~18200E-02 

8.458.168E-02 
8.547050E-02 
8.5814;0[-02 
~ 1i179'i()F-0? 

8.7618ooE .. ·02 
9.041995E·02 
9.66589.1E-02 
1.m3284E-0: 

fl 
eiatom 

1.854778+01 
1.l:\4J2lE+lJ 1 

1.82878E+OI 
1.81041E+OI 
1.7864OE+OI 
1.753808+0 I 
1.7070lE+OI 
1.63339E+O 1 
1.4946IE+OI 
1.08521 E+O 1 
I.U06KIE+OI 
6. I 4720E+OO 
3.79223E-0I 
6.55466E+OO 
1.2013J.E..ol 

1.59795E+OI 
1.96057E+OI 
2. 1 4408E+0 1 
2.24561 E+O 1 
2.298718+01 
2.321 58E+OI 
2.32563E+O 1 
2.31818E+0I 
2.30382E+Ol 
2.29227E+0 1 
2.28708E+O I 
2.2848IE+Ol 
2.28421 E+O 1 
2.28418E+OI 
2.28084E+0 I 
2.26640E+0 I 
2.24654E+O I 
2.22('23r:.,.()1 

1.20558E+0 1 
2. I 8440E+0 I 
2.1622IE+01 
2.1 3955E+0 I 
2.11284E+01 
2.0817 4E+0 I 
2.04.175E+C I 
: .99452E+0 I 
1.93OO8E+0 I 
1.92365E+0 I 
1.90720E+0; 
1.89691 E+O: 
I ~q 1J!1F +() • 

1.87633E+0! 
1.82758E+0 I 
1.66918E+0 I 
UI.170E+Oi 

h 
eiutom 

O.OOOOE+OO 
u.ouuut:.+w 

0.00006+00 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.ooooE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
1.1424E+Ol 
I.t037E ... Ol 

1.0269E+Ol 
8.785 1 E+OO 
7.3863E+00 
6.1056E+00 
4.9917E+00 
4.057 I E+OO 
3.292 1 E+OO 
2.6767E+00 
2.187IE+00 
1.934!E+00 
1.8511E+00 
1.8299E+00 
1.8223E+00 
1.8211E+00 
I. 7485 E+OO 
1.5247E+00 
1.2941 E+oo 
1.1 I 57E.,.OO 

9.7795E-01 
8.7190E-01 
7.9042E-·01 
7.1792E-OI 
6.8006E-01 
6.4347[-01 
6.1552E-01 
5.9418E-01 
5.7914E-01 
5.7815E-OI 
5.7606E-OI 
5.7528E-OI 
Ii 7.l1'\F-()J 

6.8664E-OI 
7.2185E-01 
8.4947E--01 
1.D495E+00 

O.OOOOE+oo 
u.uuuut:.+W 

O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.00008+00 
O.OOOOE+OO 
O.OOOOE+OO 
1.7242E+05 
1.6413E..o5 

1.4803E+05 
1.1847E+OS 
9.3 I 74E+04 
7.2048E+04 
5.5102E+04 
4. I 894E+04 
3.180IE+04 
2.41 87E+04 
1.8487E+04 
1.5680E+04 
1.478 1 E+04 
1.4553E+04 
I.4409E+04 
l.4396E+04 
1.3619E+04 
1.1 278E+04 
8.9543E+03 
7.22151';.,.03 

5.9215E+03 
4.9386E+03 
4.188IE+03 
3.6080E+03 
3. I 532E+03 
2.7910E+03 
2";974E+03 
2.:5528+03 
2.066'E+03 
2.0518E+0.1 
2.0241 E+03 
2.01J3E.,.03 
1 1JSJE.,.O) 

235J5E+03 
2.1975E+03 

2.6.19.1E+0.1 

.;.0502E.,.0.1 

6. 1 6420E+OO 
I. 1 854OE+OO 
2.23300E-00 
8.59000E-02 

cr(coh+inc) 
cm'/g 

1.5991E-04 
LllS4llt:.-U4 

2.9695E-04 
4.01 49E-04 
5.400IE-04 
7.2256E-04 
9.61 87E-04 
1.2739E-03 
1.6785E-03 
2.1624E-03 
2.2005E-03 
2.2985E-03 
2.3357E-03 
2.3923[-03 
2.53701i-03 

2.8704E-03 
3.72S4E-03 
4.81IOE-03 
6.1825E-03 
7.9058E-03 
I.0060E-02 
1.2740[-02 
1.6055[-02 
2.0137E-02 
2.3148E-02 
2.434OE-02 
2.4664E-02 
2.5135E-02 
2.5 1 55E-02 
2.6408E-02 
3.1227E-02 
3.8613E-02 
4.7J23E-OZ 

5.8219E-02 
7.0994E-02 
8.6176E-02 
1.0413E-01 
1.2526E-01 
1.5OOOE-01 
1.7882E-01 
2.; 225E-OI 
1.4789E-01 
2.5082E-01 
2.5735E-01 
2.5990E-OI 
2.1;:l75E-OI 

2.7347E-01 
2.~5 \ IE-C)\ 
3..l572E-01 
4.0328E-OI 

L 
M 
~ 

a 

III 
IV 
III 
II 

O.OOOE+OO 
U.UUUb+W 

O.oooE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
D.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 
O.oooE+oo 
O.COOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 

O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 

5.7234OE+00 
9.01300E-OI 
2.07200E-OI 
3.78000E-02 

nm 

1.160E+02 
J.UlS:>b+Ul 

1.015E+02 
9.494E+OI 
8.881E+01 
8.308E+OI 
7.7728+01 
7.270E+OI 
6.801E+Ol 
6.390E+Ol 
6.362E+Ol 
6.293E+OI 
6.268E+OI 
6.23IE+01 
6.139E,OI 

5.951E+Ol 
5.S67E+Ot 
5.208E+OI 
4.872E+OI 
4.557E+OI 
4.263E+01 
3.988E+01 
3.73IE+01 
3.490E+OI 
3.347E+OI 
3.296E+OI 
3.283E+OI 
3.264E+OI 
3.264E+OI 
3.216E+01 
3.054E+01 
2.857E+OI 
2.6721';+01 

2.5OOE+01 
2.338E+CI 
2.187E+OI 
2.046E+01 
1.9 I 4E+0 I 
1.791E+01 
1.675E+OI 
1.567E+OI 
1.4731::+0: 
J.466E+0: 
1.451E+01 
1.445E+01 
1.~36E+OI 

1.415E+01 
\.31\E+0\ 
1.283E+01 
1.2ooE+01 
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TABLE I: Fonn factors, attenuation and scattering cross-sections. Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.078000E-01 
1.094500E-Ol 
1.098900E-Ol 
1.104581 E-Ol 
I. 1 95500E-0 1 
I. 1 22QOOE-0) 
1.1807"ll7E-or· 

1.262272E-OI 
1.349368E-01 
1.442475E-OI 
1.542005E-01 
1.648404E-OI 
1.762144E-01 
1.883732E - 0 I 
2.013709E-OI 
2.030560E-OI 
2.061640E-OI 
2.069928E-OI 
2.082360E-OI 
2.113440E-Ot 
2. I 52655E -0 I 
2.188340E-Ol 
2.221835E -0 I 
2.230767E-OI 
2.244165E-OI 
2.277660E-OI 
2.301188E-OI 
2.459970E-OI 
2.629708E-Ol 
2.81 I 158E-OJ 
2.838080E-OJ 
2.881520E-OI 
2.893104E-OI 
2.910480E-Ol 
2.953920E -0 1 
3.005128E-Ol 
3.212482E-Ol 
3.434t43E-01 

3.671099E-Ol 
3.924405E-Ol 
4.195189E-Ol 
4.484657E-Ol 
4.794098E-01 
5.12489IE-Ol 
5.478508E-01 
5.856525E-O! 
6.260625E - 0 1 
6.692609E-0: 
7.l54399E-0: 
7.648052E-0: 
8.17S768E-O: 

8.656340E -0; 
8.739896E-Ol 
8.7S8835E'·O: 
8.832740E-Ol 
8.877165E-O! 
8.967935E-OI 
9.00J987E - 0 I 
9.009660E -0 I 
9.058C65E-OI 
9.19.'260E-01 
9.3-12948E -0 I 
9.987GI2E-01 
:.061E76E+00 
.. 1-1L1-15E+00 

il 
elatom 

5. 1 2263E+OO 
-8.6472 1 E+OO 
-2.79860E+OI 
-5.31339E+00 
-2.53344E+00 

1.84513E+Ol 
3.0'69ZE+{)t 

2.9 1 226E+0 1 
2.69869E+OI 
2.57041E+OI 
2.49525E+O 1 
2.44842E+OI 
2.41452E+OI 
2.38 I 95E+0 1 
2.32986E+OI 
2.3172lE+O 1 
2.27074E+Ol 
2.22092E+Ol 
2.26691 E+O 1 
:UO:l1l 1> ... 0 1 

2.3 1 562E+O 1 
2.3177IE+OI 
2.30847E+01 
2.29305E+O 1 
2.31075E+O 1 
2.32773E+0 1 
2.33369E+0 I 
2.35260E+0 1 
2.36066E+OI 
2.35791 E+O 1 
2.35410E+0 1 
2.33542E+0 I 
2.31025E+0 I 
2.33794E+0 I 
2.36458E+0 1 
2.3 8000E+0 1 
2.42058E+OI 
2.4'712!l+O 1 

2.49630E+O I 
2.53727E+0 1 
2.57854E+0 I 
2.6 1800E+0 1 
2.65263E+0 I 
2.67830E+O I 
2.69084E+0 I 
2.68554E+0 I 
2.65618E+0 I 
2.59329E+0 I 
2.47956E+O I 
2.27724E+0 I 
: .£7 ~35E+O 1 

8.~5327E+00 

4.11953E+00 
- :.1 5258E+00 
- 3.45756E+0 I 
- 2,48566E+OO 

6,3-1175£-01 
-- -1.4 I 287£+00 
-B.36H30E+OO 

4.5nnE+00 
:.41198E+CI 
: .94011 E+O I 
2.999ME+OI 
3.4~-125E+O I 
.1.6980.1£.01 

f, 
e/atom 

1.2092E+00 
1.2718E+00 
1.2887E+00 
4.0959E+OI 
4.0450E+OI 
3.2422E+OI 
U~80E+Ol 

7.1616E+00 
4.7904E+OO 
4.0662E+00 
3.8505E+OO 
3.8044E+00 
3.8146E+00 
3.8450E+00 
3.8897E+00 
3.8965E+00 
3.9099E+00 
3.9 1 36E+00 
4.8664E+00 
4.S930E ... 00 

4.9281E+OO 
4.9616E+00 
4.9944E+00 
5.0034E+OO 
5.3388E+00 
5.3784E+00 
5.4070E+OO 

5.6147E+00 
5.8612E+00 
6.1427E+OO 
6.1853E+00 
6.254IE+OO 
6.2724E+00 
6.8!20E+00 
6.8843E+OO 
6.9690E+OO 
7.3018E+00 
7.6240E+OO 
7.9138E+00 
8.152IE+00 
8,3262E+00 
8.4268E+00 
8.4410E+00 
8.3709E+00 
8.228IE+00 
8.0259E+00 
7.7785E+00 
7.4990E+00 
7. I 990E+00 
6.8875£+00 
6.572GE+OO 

6.3043£+00 
6.2595E+00 
6.2335E+00 
6.2'04E+00 
2.6:21E+Ol 
2.5699E+01 
2.5534E+Ol 
2.5509E+Ol 
).8-19-1£+01 
3.754IE+01 
.1.6529£+01 
.~.2667E+01 

2.9-143E+01 
2.M(,1 £+01 
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3.3687E+03 
3.4895E+03 
3.5218E+03 
I.ll36E+05 
1.0988E+05 
8.678 I E+04 
3.96Z68+04 

1.7039E+04 
1.0662E+04 
8.4657E+03 
7.499IE+03 
6.9311E+03 
6.5011E+03 
6.1 299E+03 
5.8009E+03 
5.7629E+03 
5.6955E+03 
5.678IE+03 
7.01 83E+03 
6.9529E+03 

6.8752E+03 
6.8090E+03 
6.7508E+03 
6.7358E+03 
7. 1444E+03 
7.09 1 6E+03 
7.0564E+03 
6.8545E+03 
6.6935E+03 
6.5622E+03 
6.5450E+03 
6.5 18 IE+03 
6.5111E+03 
7.0290E+03 
6.9990E+03 
6.9644E+03 
6.8261E+03 
6.6672E+03 
6.4739E+03 
6.2384E+03 
5.9604E+03 
5.643IE+03 
5.2877E+03 
4.9053E+03 
4.5104E+03 
4.1 I 56E+03 
3.7313E+03 
3.3650E+03 
3.0219E+03 
2.7045£+03 
2.·11·13E+OJ 
2.1872E+03 
2. I 509E+03 
2. I 3OOE+03 
2.1115E+03 
8.8367E+03 
8.6060E+0.1 
8.5167E+03 
8.5027E+03 
: .::76)E+O-l 
.. 2:UE+04 
:.1 ;.12E+O-l 
9.8227E+03 
8.2818E+0.I 
7.0151£+03 

a(coh+inc) 
cm'/g 

4.4371E-OI 
4.5899E-OI 
4.6309E-OI 
4.684IE-Ol 
4.6927E-Ol 
4.8485E-OI 
'.4176E-Ol 

6.2396E-01 
7.IS65E-OI 
8.1742E-OI 
9.2983E-OI 
1.0534E+00 
1. 1885E+OO 
1.3357E+00 
1. 4950E+00 
1.5 I 58E+00 
I.S542E+00 
1.5644E+00 
1.5798E+OO 
1.618:21>+00 

1.6668E+OO 
1.7tl1E+00 
1.7526E+00 
1.7637E+00 
1.7803E+00 
1.8219E+00 
1.85 II E+OO 
2.0477E+00 
2.2565E+OO 
2.4T10E+OO 
2.5095E+00 
2.5616E+OO 
2.5755E+00 
2.5963E+OO 
2.6481E+00 
2.7088E+00 
2.9512E+00 
3.2033E,.00 
3.4641E+00 
3.7323E+00 
4.oo68E+00 
4.2859E+00 
4.5680E+00 
4.8516E+00 
5. 1346E+OO 
5.4153E+00 
5.6916E+00 
5.9616E+00 
6.223JE+OO 
6.47-18E+00 
6.714010 .. 00 

6.9077E+00 
6.9392E+OO 
6.9SDE+OO 
6.973'\E+OO 
6.9895E+00 
7.0220E+00 
7.03.j6E+OO 
7.0366E+00 
7.05.1-1E+OO 
7.0994E+00 
7.14~5E+00 

73-10SE+OO 
7.5! )5E+OO 
7.666.1E+ 00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000(;:+00 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE ... oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE ... OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE ... OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.ooOE+OO 
0.000£+00 
O.oooE+OO 
O.oooE+OO 
O.oooE ... OO 

A 
nm 

1. 1 50E+O 1 
1.133E+Ol 
1.I28E+Ol 
1.122E+OI 
1.122E+OI 
1.l05E+Ol 
1.0'OE+01 
9.822E+OO 
9. 188E+OO 
8.595E+00 
8.040E+OC 
7.521 E+OO 
7.036E+OO 
6.582E+00 
6. 1 57E+00 
6.106E+00 
6.0 I 4E+00 
5.990E+OO 
5.954E+00 
5.866E+00 
5,760E+OO 
S.666E+00 
5.580E+OO 
5.558E+00 
5.525E+00 
5.443E+00 
5.388E+OO 
5.040E+00 
4.7 1 5E+00 
4.410E+00 
4.369E+00 
4.303E+OO 
4.286E+OO 
4.260E+OO 
4. 197E+OO' 
4. 1 26E+00 
3.859E+OO 
3.610E ... 00 

3.377E+OO 
3.J59E+00 
2.955E+OO 
2.765E+00 
2.586E+00 
2.4 I 9E+00 
2.263E+OO 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.62 I E+oo 
ISIAE+OO 

1.432E+OO 
1.419E+00 
l.4IIE+OO 
1.404E+00 
:.397E+OO 
: .383E+00 
: .377E+oo 
: .376E+OO 
:.369E+OO 
: .349E+00 
:.327E+00 
:.24IE+oo 
:.ISIE+OO 
: .086E+OO 
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T\3U: I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - OJlOl-O.OIO keY to E - 400-1000 keY - Continued. 

£ 
keY 

1. 16 1 692E+OO 
1.179473E+OO 
1.1 84215E+00 
1.1 91327E+OO 
1.209 108E+OO 
1.220098E+tJo., 
1.247344E ... 00 

1.266436E+00 
1.27 I 527E+OO 
1.279 I 64E+00 
1.298256E+OO 
1.304285 E+oo 
1.394281 E+oo 
1.405908E+00 
1.427427E+00 
1.43316]E+00 

1.441 773E+00 
1.463292E+00 
1.490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+OO 
1.946430E+OO 
2.080733E+OO 
2.224304E+00 
2.377781 E+OO 
2.541 848E+OO 
2.717235E+OO 
2.904724E+00 
3.105150E+00 
3.3 I 9406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 

4.334821 E+oo 
4.633924£+00 
4.953664E+00 
5.295467E+00 
5.608932E+00 
5.660855E+00 
5.694783E+00 
5.7 I 7677E+00 
5.7J20 17E+00 

5.837868E+00 
6.040916E+00 
6.051453£+00 
6. i 33.179E+00 
6. 1 58036E+00 
6.195021 E+oo 
6.287484E+00 
6.4 I 7824E+00 
6 469OO4E+00 
6.516056E+00 
6.542251 E+OO 
6.581 S44E~OO 
(-.J~, 7977(,1; ..... 00 

6.9 I 5.165E+00 
., .W2525E+(lO 
7.902609E+00 
8.447890E+00 
9.030794E+00 
9.6539 1 9E+00 
1.032004[+01 
1.103212E+01 
I.: 79334[+01 

I. 
ctatom 

3.68591E+Ol 
3.55587E+O I 
3.35310E+OI 
3.58829E+01 
3.821ooE+01 
3.89332E+O I 

':o..?9';17E...o1 

3.99120E+OI 
3.91626E+OI 
4.03586E+OI 
4. 17722E+O I 
4.2065IE+Ol 
4.453 I 4E+OI 
4.46848E+O 1 
4.46619E+Ol 
4.4192ZE+Ol 

4.49648E+0 I 
4.59230E+0 I 
4.67032E+0 1 
4.8772 IE+O I 
5.02271E+OI 
5. I 2984E+OI 
5.21013E+OI 
5.26929E+OI 
5.31 1 85E+OI 
5.35173E+OI 
5.37256E+OI 
5.38825E+01 
5.39726E+0I 
5.41316E+OI 
5.40412£+01 
5.38652E+OI 
5.3607IE+OI 
5.32539E+01 

5.27952E+0 I 
5.21906E+01 
5 . I 3382E+0 1 
4.99245E+0 1 
4.68297E+0: 
4.54426E+0 I 
4.36597E+0 1 
3.99880E+0 I 
4.3020 I E+a 1 

4.6721IE+Ol 
4.81015E+OI 
4.80772£+0 I 
4.71455£+0 I 
4.5489OE+0 I 
4.74235E+OI 
4.93080E+01 
5.02841E+01 
5.C3955E+OI 
5.02108E+01 
4.94645E ... 01 
5.05806£+01 
5.1S7JJI;:+OI 

5.3:1992E+01 
5.5126 1 ETO: 
5.62210E+0' 
5.69654E+0 I 
5.75029E+0 I 
5.78541£+01 
5.80788E+C 1 
5.82206E+C I 
5.83774E+01 

/2 
elatom 

2.5984E+01 
2.5419E+OI 
2.5272E+01 
2.9279E+OI 
2.8619E+Ol 
2.8225E+01 
2.730IE ... OI 

2.6742E+01 
2.6598E+01 
2.8207E+Ol 
2.7629£+01 
2.7453E+OI 
2.5227E+Ol 
2.4983E+OI 
2.4549E+OI 
Z.4437E+OI 
2.5432£+01 
2.5020E+OI 
2.4525E+OI 
2.2579£+01 
2.0699E+OI 
1.8933E+OI 
1.7300E+01 
1.5796E+Ol 
1.4404E+OI 
1.3148£+01 
J.l988£+01 
1.0931£+01 
9.9786E+00 
9.0399E+00 
8.1349E+00 
7.3286E+00 
6.5717E+00 
5.8978E+OO 

5.3oo2E+00 
4.7711£+00 
4.3029E+00 
3.8778E+00 
3.5375E+00 
3.4850E+00 
3.45 I 4E+00 
3.429IE+00 
1.0:JJJI::.+Vl 

1.0205E+OI 
9.5oo7E+00 
9,4699E+00 
9.23R4£+()() 
9.1714E+00 
1.2550E+Ol 
1.2227E+0: 
1.1 799E+0: 
1.1639£+01 
:.1497E+OI 
j .1420E+01 
1.308110+01 
1.1702(; ... 01 

1.2149E+Ol 
1.0991 E+Ol 
9.907SE+OC 
8.91 74E+00 
8.0097E+00 
7.1500£+00 
6 . .1882E+00 
5.7 i 28E+OO 
5.IOHE+OO 

f.L 
cm'tg 

6.7173E+03 
6.472 I E+03 
6.4090E+03 
7.3808E+03 
7.1085E+03 
6.9474E+03 
6.';732E...o3 

6.3414E+03 
6.282 1 E+03 
6.6222E+03 
6.3913E+03 
6.32 1 2E+03 
5.4337E+03 
5.3366E+03 
5. I 648E+03 
5. I 207E+03 

5.2973E+03 
5. I 350E+03 
4.94 I 5E+03 
4.2558E+03 
3.6496E+03 
3.1228E+03 
2.6692E+03 
2.2799E+03 
1.9447E+03 
1.6606E+03 
1.41 64E+03 
1-2081E+03 
1.0317E+03 
8.7430£+02 
7.3599E+02 
6.2024E+02 
5.2029E+02 
4.36191::....02 

3.6720E+02 
3.092IE+02 
2.6086E+02 
2. I 992E+02 
1.8941E+02 
1.8488E+02 
1.8201E+02 
1.8011E+02 
.5.4\1Y6E+U2 
5.2496E+02 . 
4.723 1 E+02 
4.6996E+02 
4'?1'iF .... m 
4.4727E+02 
6.084OE+02 
5.8400E+02 
5.5212E+02 
5.4034E+02 
5.2990E+02 
5.2422£+02 
5.9687E+02 
5.7SI~£IO:! 

5.2760E+02 
4.4651 E+02 
3.7652E+02 
3.1701 E+02 
".66.'6E+02 
2.2242E+02 

1.8590E~02 

1.5551 E ... 02 
12996E.,.02 

(1(coh+inc) 
cm'tg 

7.7033E+OO 
7.7338E+OO 
7.7417E+OO 
7.7533E+OO 
7.78 1 2E+OO 
7.7978E+OO 
7.8364e...oo 

7.8615E+OO 
7.8680£+00 
7.8774E+OO 
7.9000E+OO 
7.9069E+OO 
7.9930E+00 
8.oo20E+OO 
8.0177E+OO 
11.02161:+00 

8.0273E+00 
8.0406£+00 
8.0555E+00 
8.094IE+OO 
8.1088E+00 
8.0996E+OO 
8.0670E+OO 
8.01 14E+OO 
7.9336E+00 
7.8346E+OO 
7.7 I 53E+OO 
7.5770E+00 
7.421IE+00 
7.2490E+00 
7.0622E+00 
6.8623E+00 
6.6510E+00 
6.41Y~I::.+W 

6.2oo5E+00 
5.9647E+00 
5.7239E+00 
5.4798E+00 
5.2678£+00 
5.2338E+00 
5.21 17E+00 
5.1969E+00 
5.1748E+00 
5.12ooE+00 
4.9937£+00 
4.9873E+00 
.19377E .... OO 

4.9229E+00 
4.9OO8E+OO 
4.8463E+00 
4.7708E+00 
4.7417E+00 
4.7151E+00 
4.7004E+00 
4.5785£+00 
4.6243t.-t-OO 

4,4981£+00 
4.2578£+00 
·l.02 18E+00 
3.7909E+00 
3.5660E+00 
3.3477E+00 
3. 1 368E+OO 
2.9336E+00 
2.7386E+00 

f.LK 
cm'tg 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE...oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
V.lJUUt:+w 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE ... OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOC."QO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 
O,COOETOO 
~.OOOE+OO 

nm 

1.067£+00 
1.05 1 E+OO 
1.047E+00 
1.04 I E+OO 
1.025E+OO 
1.016E+OO 
9.940E-OI 

9.790E-OI 
9.75IE-01 
9.693E-OI 
9.550E-OI 
9.506£-01 
8.892E-OI 
8.819E-OI 
8.686E-OI 
5.6:ilE-OI 

8.599E-OI 
8.473E-OI 
8.318E-OI 
7.781E-01 
7.279E-OI 
6.809E-Ol 
6.370E-OI 
5-959E-Ol 
5.574E-01 
5.214E-OI 
4.878E-OI 
4.563E-Ol 
4.268£-01 
3.993E-Ol 
3.735E-OI 
3.494£-01 
3.269E-01 
3.05~t:-VI 

2.860E-OI 
2.676E-OI 
2.503E-OI 
2.341E-Ol 
2.210£-01 
2.190E-Ol 
2.177E-01 
2.168E-OI 
2.155E-0I 
2.124E-01 
2.052E-Ol 
2.049E-Ol 
2.02IE-Ol 

2.013E-01 
2.ooIE-01 
1.972E-OI 
:.932E-Ol 
i,917E-0i 
1.903E-OI 
1.895E-01 
/.884£-01 
1.856C 01 

1.793E-01 
1.677E-Ol 
1.569E-01 
1.468E-01 
J.373E-01 
!.284E-OI 
1.20IE-01 
1.124E-OI 
1.051E-01 
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416 C. T. CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections. Z - 1-92, from E - OJ)()I-O.OIO keY to E - 400-1000 keY Continued. 

E I, h /.l. (J'(coh+inc) /.l.x A 
keY e/atom elatom cm2/g cm'/g cm'/g om 

1.260708E+OI 5.84490E+OI 4.5487E+OO 1.0836E+02 2.5521E+OO O.OOOE+OO 9.834E-02 
1.347697E+0 I 5.84781E+OI 4.0450E+OO 9.0138E+OI 2.3743E+OO O.OOOE+OO 9.200E-02 
1.440688E+O 1 5.84372E+OI 3.5928E+00 7.4894E+OI 2.2053E+OO O.OOOE+OO 8.606E-02 
1.540095E+O 1 5.83727E+Ol 3.1939E+OO 6.2282E+Ol 2.0452E+OO O.OOOE+OO 8.050E-02 
1.6463628+01 5.82934E+OI 2.84188+00 5.1838E+Ol 1.8939E+00 O.OOOE+OO 7.53IE-02 
L759%JH,.{lI· '.82044E+D1 2.5302E .. 00 4.3175E+D1 1.7511&,00 O.OOOE,oo 7.045E 02 
1.881398E+Ol 5.8 1087E+O 1 2.25478+00 3.59918+01 1.61 75E+OO O.OOOE+OO 6.590E-02 
2.011215E+OI 5.80087E+OI 2.01 I IE+OO 3.0030E+OI 1.4921E+OO 0.0008+00 6.165E-02 
2. I 49988E+OI 5.79055E+OI 1.7954E+00 2.5079E+OI 1.37498+00 0.0008+00 5.7678-02 
2.298338E+OI 5.77995E+OI 1.6044E+OO 2.0964E+Ol 1.2656E+00 O.OOOE+OO 5.395E-02 
2.456923E+OI 5.76904E+OI 1.4350E+OO 1.7540E+OI ].1641E+OO O.OOOE+OO 5.046E-02 
2.6264508+0 I 5.75765E+Ol 1.28 1 5E+00 1.46548+01 1.06998+00 0.0008+00 4.72lE-02 
2.8076768+01 5.745268+01 1.1 348E+00 1.2138E+OI 9.8276E-OI O.OOOE+OO 4.416E-02 
3.00 1405E+O 1 5. 73038E+O I 9.9927E-OI 9.99858+00 9.0230E-OI O.OOOE+OO 4.131E-02 
3.201lS02E+OI 5.'11 \94£,0\ 1l.'1,)S6£ 0\ e.2~2'1E...oO 8.28181:,-01 \).()()()E ... OO 3.1l04I:.-Q2 

3.429889E+Ol 5.68744E+OI 7.7465E-OI 6.7828E+OO 7.6004E-OI O.OOOE+OO 3.615E-02 
3.666551E+Ol 5.64958E+0 I 6.8282E-OI 5.5928E+00 6.9753E-OI O.OOOE+OO 3.381E-02 
3.91 9543E+0 I 5.56078E+OI 6.0237E-Ol 4.61 54E+00 6.4029E-Ol O.OOOE+OO 3.163E-02 
3.963414E+OI 5.5245 I E+O I 5.8995E-Ol 4.4702E+00 6.3123E-OI O.OOOE+OO 3.1 28E-02 
4.024079E+01 5.4041IE+OI 5.7343E-OI· 4.2795E+00 6.1909E-OI O.OOOE+OO 3.081E-02 
4.040256E+OI 5.25980E+OI 5.6915E-OI 4.2305E+OO 6.1592E-OI O.OOOE+OO 3.069E-02 
4.064522E+O I 5.40571E+Ol 3.40448+00 2.5154E+01 6.1123E-Ol 2.IOOE+OI 3.050E-02 
4.125186E+OI .5 .53764E+O 1 3.326 I E+OO 2.4214E+Ol 5.99788-01 2.023E+OI 3.OO6E-02 
4.1899921: ... 01 5..59523E...ol 3.24.'l7E+OO 2.32<l.3B+Ol ~.S79SE-Ol 1.~4:lE+Ol l.\I.)\lb-Ul 

4.479101E+01 5.70307E+01 2.9 I 44E+OO 1.9540E+OI 5.4026E-OI 1.639E+Ol 2.768E-02 
4.788159E+Ol 5.75239E+OI 2.6115E+00 1.6379E+OI 4.9680E-Ol 1.377E+OI 2.589E-02 
5.118542E+Ol 5.78210E+OI 2.3382E+00 l.3719E+OI 4.5727E-Ol 1.156E+Ol 2.422E-02 
5.47172IE+OI 5.80169E+OI 2.0897E+00 I.! 469E+OI 4213gB-OI Q hR2E-t-OO ? ?hhP-il? 

5 .849270E+0 I 5.81468E+OI 1.8652E+00 9.5765E+00 3.8883E-OI 8.094E+00 2.120E-02 
6.252870E+0 I 5.82336E+Ol 1.6646E+00 7.9950E+OO 3.5935E-Ol 6.765E+00 1.983E-02 
6.684318E+0 1 5.82911E+OI 1.4854E+OO 6.6739E+OO 3.3267E-OI S.653E+OO 1.855E-02 
7.1 45536E+OI 5.83279E+OI 1.3254E+00 5.5705E+00 3.0855E-0I 4.722E+00 1.735E-02 
7.638578£+01 5.83503E+OI I. 1825E+00 4.649 1 E+OO 2.8676E-OI 3.944E+00 1.623E-02 
8.165640£+0 I 5.83941 E+O I 1.0531£+00 3.8732E+00 2.6709E-OI 3.288E+OO 1.518E-02 
8.729069E+0 I 5.83944E+OI 9.325IE-01 3.2082E+OO 2.4932E-01 2. 726E+00 1.420E-02 
9.331374E+OI 5.83864£+01 8.2579E-Ol 2.6577E+OO 2.3328E-01 2.260E+00 1.329E-02 
9.975239E+01 5.83732E+OI 7,3 135E-OI 2.2018E+00 2.1879E-0: 1.873E+00 1.243E-02 
I .066353E+02 5.83567E+Ol 6.47778-01 1.8243E+00 2.0570E-Ol 1.553E+00 1.163E-02 
1.139931 E+02 5.8338IE+Ol 5.7379E-OI 1.5117E+00 1.9386E-01 1.287E+00 1.088E-02 
1.2 1 8587E+02 5.83185E+01 5.083IE-OI 1.2527E+00 1.8314E-01 1.067E+00 1.017E-02 
1.302669E+02 5.82983E+0 I 4.5033E-Ol 1.0382E+00 1.7341E-OI 8.847E-OI 9.518E-03 
1.392553E+02 5.82782E+0 I 3.9900E-Ol 8.6047E-OI 1.6457E-01 7.334E-Ol 8.903E-03 
1.488640E+02 5.82583E+O I 3.5354E-OI 7.1323E-01 1.5651E-OI 6.080E-OI 8.329E-03 
1.59 j 356E+02 5.82391 E+O I 3.1329E-01 5.9123E-O I 1.4916E-Ol 5.040E-OI 7.791 E-03 
1.701 I 59E+02 5.82206E+0 I 2.7764E- 01 4.90I3E-0 I 1.4242E-Ol 4.178E-OI 7.288E-OJ 
1.81\15,\)£ ... 02 S.Il:lO:l\)E,OI 2A62,)E-O\ 4.(67)1: 0\ 1.:16221: 0\ ).4681: 01 6.81813 OJ 

1.9440 18E+02 5.8 I 864E+0 1 2.'867E-OI 3.3780E-0! i.3050E-01 2.880E-01 6.378E-OJ 
2.078 I 56E+02 5.81710E+0: 1.9415E-OI 2.8057E-O: 1.2520E-01 2.393E-OI 5.966E-03 
2.221548E+02 5.81566E+Oi 1.7240E-OI 2.3305E-O' 1.2027E-OI :.987E-OI 5.58IE-03 
2.374835E+02 5.81432E+01 1.5309E-01 1.9359E-01 1.1566E-01 1.651E-01 S.22IE-03 
2.538699E+02 5.81308E+OI 1.3595E-01 1.6082E-OI 1.113'+E- 01 1.37IE-OI 4.884E-03 
2.7 I 3869E+02 S.81193E~01 1.2074E-OI 1.3361 E-OI 1.0726E-01 1.139E-01 4.569E-O.1 
2.901126E+02 S.81087E~01 1.0723E-OI I.IIOIE-OI 1.0340E-01 9.462E-02 4.274E-O.1 
3. I 01304E+02 S.80989E+OI 9.5245E-02 9.223 I E-02 9.9723E-02 7.359E-02 3.998E-03 
3.3 I 5294E+02 5.30899E+01 8..1601 E-C2 7.6636E-02 9.6218E-02 6.528E-02 3.740E-0.l 
3.5440-I9E+02 5.80817E+01 7.515IE-02 6.3681 E '-02 9.2858E -02 5.423E-02 3.498E-03 
J.78S588E+02 5.80742E+0 I 6.6759E-02 5.2919E-02 8.9628E-02 4.504E-02 3.273E-C.1 
4.05000 I E+02 5.80673E+01 5.9308E -02 4.3978E--02 8.6512E-02 .1.742E-02 3.06IE--O.1 
-1.329451 E+02 5.80609E+OI 5.2690E _. 02 3.6549E-02 R 1497E-01 1IORE-0? ? H('4"-Ol 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 41S 

Pr Z= 59 

.\Iomic weight - 1.409077E+02 glmol. nominal density p (glcm3
) - 6.761OE+OO 

iLt(barnsiatom) - ll(cm'/g) X 2.33983E+02. E(eV) fl(cm'/g) - h(elatom) X 2.98637E+05 

i 8 edges. Edge energies (ke V): 

K 4. 19906E+00 L 6.83480E+00 L II 
II 1.51100E+OO M II 1.33740E+00 M III 
If V 9.31000E-00 N I 3.04500E-00 N II 
~: IV . 1.13:l~OO N V !.13200E-OO 0 

o III 2.23000E-02 N VI 2.23000E-02 
Relativistic correction estimate Ird (H82.3/5CL) - -8.0832E-Ol. -4.9140E-Ol e/atom 
'iuc1ear Thomson correction INT - - 1.3552E-02 e/atom 

E 
keY 

1.009000B-02 

1.142761E-02 
1.22[612E-02 
1.305903E-02 
1.3960 [OE-02 
1.492335E -02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.~<RI~44h -U:l 

2.0833 [ 4E -02 
2.[854OOE-02 
2.2 [8850E-02 
2.227063E-02 
2.227770E-02 
2.241 150E-02 
2.274600E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E - 02 
3. 1 09002E-02 
3.323523E-0:l 

3.552846E-02 
3.665200E-02 
3.721300E-02 
3.736260E-02 
3.7587ooE-02 
3.797993E-02 
3.8 I 41300E-02 
4.06OO54E-02 
4.340 198E - 02 
4.63967IE-02 
4.959809E-02 
5JC2035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
5.923942E-02 
7.40! 695E -02 
7.91241IB-02 

8.458368E-02 
~.04:995E-0: 

9.665893£-02 
1.033284E-OI 
1.104581 E-O I 
1.109360E-OI 
1.126340E-OI 
I., 30868E -01 
1.137660£-01 

II 
e/atom 

J.lLl40C+U I 
1.71 786E+OI 
1.70636E+Ol 
1.69241 E+O I 
1.67523E-H:lt 
1.65360E+Ol 
1.62553E+O I 
1.58752E+OI 
1.53259E+Ol 
1.44414E-H:ll 
1.2657[E+OI 
8.78438E+OO 
3.65754E+00 

- 1.56890E+00 
-2.66574E+00 

4.16438E+00 
1.02066E+0[ 
1.57662E+OI 
1.90008E-H:l 1 
2.06242£+01 
2.14648£+01 
2.ISS93£+0[ 
2.19930E.OI 

2. I 9770E+OI 
2.1936IE+OI 
2.1 905 IE+OI 
2.1888IE+OI 
2.18139IE+01 
2.18795E+OI 
2.18737E+OI 
2.17708£+0 : 
2.16522E+0 i 
2. 15466E+0 I 
2. 1 4645E+0 1 
2.1 3979E+OI 
2.13576E+OI 
2.13462E+0 1 
2.13678E+OI 
2.14186E+OI 
2.14093E+01 
i..1.ULJ~c+UI 

2.1 1 444E+01 
2.07735£+01 
2.00352E+OI 
1.83476E+DI 
1.16068E+OI 
1.03019E+OI 

--9.81412E-OI 
-·1.67885E+OI 

3.85738E+00 

f, 
elatom 

2.:;72~I:!-OI 

2.6237E-0[ 
2.9076E-OI 
3.2288E-01 
.''i91R'R-OI 
4.0006E-OI 
4.4589E-OI 
4.97 1 OE-OI 
5.5414E-01 
6.1742E-Ol 
6.8733E-OI 
7.4176E-01 
7.598IE-OI 
7.6426E-OI 
7.6464E-OI 
1.33 I 4E+O I 
1.2834E+Ol 
1.1483E+OI 
9.7813E+00 
8.2672E+00 
6.98ooE+00 
5.9361E+00 
5.1215C+OO 

4.5077E+00 
4.2806E+00 
4.182IE+00 
4. I 573E+00 
4. 1426E+00 
4.0837E+00 
4.0597E+00 
3.7806E+00 
3.5873E+00 
3.48ooE+00 
3.4368E+00 
3.4456E+00 
1.49621'1+00 
3.5799E+00 
3.6904E+00 
3.6967E+00 
3.6665E+00 
J.62'.i'il:+OO 
3.5846E+00 
3.5296E+00 
.'.464<)£+00 
.'.3896E+00 
.1.3048E+00 
3.2990£+00 
_, . 278.1E+OO 
.1.2727E+00 
3.5265E.·OI 

6.6288E+03 
6.8564E-H:l3 
7.1080E+03 
7.3837E-H:l3 
7I'.g,6E ... 03 

8.0058E-H:l3 
8.3470E-H:l3 
8.7050E+03 
9.0774E-H:l3 
9.46[2£+03 
9.8528E+03 
1.0 136E+04 
1.0226E+04 
[.0248E+04 
1.0250E+04 
1.774[E+05 
1.6851E+05 
1.4405E+05 
1.1 478E+05 
9.0748£+04 
7. I 673E+04 
5.70 19E-H:l4 
4.G020E ... 04 
3.7889E+04 
3.41l78E+04 
3.3561E+04 
3.3229E+04 
3.2914E+04 
3.211IE+04 
3.178IE+04 
2.78C8E+04 
2.4683E+04 
2.2399E+04 
2.0694E+04 
1.9408£+04 
1.842110 ... 04 

1.7645E+04 
1.7015E+04 
1.5944E+04 
1.4793E+04 
1.3700£+04 
1.2656E+04 
1. 1 658E+04 
, .0704E+04 
9.7964£+03 
~.~349E+03 

8.8808E+03 
8.6920E+0.1 
8.6425E·0.1 
0) 2570E.04 

6.44040E+00 
1.24220E+OO 
2.36300E-00 
3.50000C 0:3 

O'(coh+inc) 
cm'/g 

2.4216E-04 
3.2846E-04 
4.432IE-04 
5_9495E-04 

7.9455E-04 
1.0557E-03 
1.3956E-03 
1.8355E-03 
2.402 [E-03 
3.[278E-03 
3.7680E-03 
3.9954E-03 
4.0526E-03 
4.0575E-03 
4.1519E-03 
4.3943E-03 
5;2248E-03 
6.7032E-03 
8.5580E-03 
1.0873E-02 
1.3748E-02 
1.7300B-02 
2.1666E-02 
2.4025E-02 
2.5259E-02 
2.5594E-02 
2.6102E-02 
2.7oo5E-02 
2.7397E-02 
3.3503E-02 
4.137IE-02 
5.0849£-02 
6.2212E-02 
7.5766E-02 
9.1 gS1E-02 

11086E-OI 
1.3319E-01 
1.5931E-OI 
1.8972[-01 
2.2494E-,01 
2.6553E-OI 
.1.1209E - 0 1 
3.6525E-OI 
4.2564[-01 
4.939IE-OI 
4.9861 [-01 
5.1545E-OI 
5.1998E-OI 
5.2679E-O: 

L 
M 
N 
o 

flK 
cm'/g 

III 
IV 
III 
II 

O.oooE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+oo 
O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+oo 
O.oooE+OO 
O.OOOE+oo 
O.oooE+oo 
0.000£+00 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
0.000£+00 
O.oooE+OO 
O.oooE+OO 
0.000£+00 
O.OOOE+OO 

5.96430E+OO 
9.51100E-OI 
2. I 76OOE-OI 
3.74000B-02 

nm 

1.085E-H:l2 
1.015E+02 
9.494E+OI 
8.S8IE.OI 

8.308E+OI 
7.772E+OI 
7.270E+Ol 
6.801E+OI 
6.362E+Ol 
5.951E+Ol 
5.673E+Ol 
5.588E+Ol 
5.567E+OI 
5.565E+OI 
5.532E+0[ 
5.45 I E-H:l I 
5.208E+OI 
4.872E+OI 
4.557E+OI 
4.263E+OI 
3.988E+Ol 
3.731E+OI 
3.490E+OI 
3.383E+01 
3.332E+OI 
3.318E+OI 
3.299E+OI 
3.264E+OI 
3.250E+OI 
3.054£+01 
2.857E+OI 
2.672E+OI 
2.500E+OI 
2.338E+OI 
2.1878+01 

2.046E+OI 
1.914E+OI 
1.791 E+OI 
1.675E+01 
1.567E+01 
1.466E+OI 
l.37IE+OI 
1.283E+0 1 

1.200E+Ol 
I.122E+O: 
1.118E+01 
I.IOIE+OI 
1.096E~01 

1.090E+OI 
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420 C. T. CHANTLER 

TABLE I: Fonn factors. altenuation and scaltering cross-sections. Z-I-92. from E- 0.00 I-D.O 1 0 keY to E-400-I000 keY - Continued. 

E 
keY 

1.1::S464OE-OI 

1.180797E-OI 
1.262272E-01 
1.349368E -0 1 
1.442475£:-01 
1.542005E -01 
1.648404E-01 
1.7621 44E-Ol 
1.883732E-OI 
2.013709E-Ol 
2.132480E-OI 
2.152655E-Ol 
2.165120E-OI 
2. 173lt14E-OI 

2.1 86880E-OI 
2.219520E-OI 
2.301188E-OI 
2.315740E-OI 
2.351185E-0l 
2.360637E - 0 1 
2.374815E-OI 
2.410260E - 0 1 
2.459970£ 0 I 

2.629708E-OI 
2.811158E-01 
2.984100E-01 
3.oo5128E-01 
3.029775E-OI 
3.041955E-OI 
3.060225E-OI 
3. 1 05900E-O 1 
J.2124828-01 

3.434143E-OI 
3.671099E-OI 
3.924405E -0 1 
4.195189E-01 
4.484657E - 0 1 
4. 794098E - 0 1 
5.12489IE-01 
5.478508E-OI 
5.856525E-0I 
6.260625E -C 1 
6.692609E -01 
7.1 54399E-O 1 
7.648052E-O I 
8.175768E-OI 
8.739896E-OI 
9.123800E-OI 
9.2634S0E-Ol 
9.300690E-O: 
9.32C780E-O: 
9.342948E-0: 
9.356S50E-0' 
9.46J445C 0; 

9.501489E-OI 
9.5585SSE-OI 
9.i01220E -01 
9.9876:2E-OI 
1.067676E+OO 
1.141J.!5E·OO 
1.217JS6E·OO 
1 .220098E+OO 
1.235989E+00 
1.240958E+OO 
U48.\IIE+OO 

fl 
eJatom 

2.1021 IE+U I 

2.86936E+OI 
3. 1 4534E+Ol 
2.96178E+Ol 
'.R'.~R 1 R ... 01 

2.73603E+OI 
2.67195E+O I 
2.62060E+01 
2.57360E+01 
2.52247E+0 1 
2.4532SE+OI 
2.42898E+0 1 
2.40212E+0 1 
2.31981lE.OI 

2.39617E+O 1 
2.4307 3E+O 1 
2.44087E+OI 
2.439 1 9E+O 1 
2.42640E+O 1 
2.40994E+OI 
2.42665E+O I 
2.44103E+OI 
2.+48051:1"01 

2.45523E+o 1 
2.45591 E+OI 
2.44528E+OI 
2.43988E+OI 
2.4259IE+OI 
2.4OO36E+OI 
2.42818E+0 1 
2.45476E+OI 
2.4l! 14381"01 

2.5 1 989E+0 1 
2.55909E+0 1 

2.6oo96E+O 1 
2.6446SF.+O 1 

2.68823E+0 1 
2. 72919E+O I 
2.76374E+OI 
2. 78793E+0 1 
2.7977 I E+O 1 
2:78830E+0 1 
2.75307E+0 1 
2.68 1 72E+O 1 
2.55391 E+O 1 
2.32365E+0 1 
'.83938E+0 1 
9.90448£+00 

-1.85307E-01 
1.10922E+OI 

- 1.03377E+0 1 
- 3.36199£+00 
- 1.35468E+OO 

c.1190BC+00 

- 3.13253E+00 
6.00 I 82E+OO 
1.56757E+Ol 
2.~99~8E+OI 

3.26129E+0 1 
J.670.'2E+OI 
3.7819.!E+OI 
n7.!70E+OI 
3.64995 E+O I 
:<'.u.l()9 E+O I 
3.68.105 E+O 1 

j, 
eiatorn 

L~\lUt:+Ul 

2. 1 620E+OI 
9.9813E+00 
6. 13 1 SE+oo 
4.718dE ... OO 

4.0747E+00 
3.7343E+00 
3.542IE+00 
3.4409E+00 
3.4093E+00 
3.43 I 9E+00 
3.4399E+00 
3.4454E+00 
3.4495E,00 

4.4336E+00 
4.4636E+00 
4.5497E+00 
4.5665E+00 
4.6095E+00 
4.6214E+00 
4.9652E+00 
5.01 67E+00 
5.09248 .. 00 
5.3744E+00 
5.7025E+00 
6.0245E+00 
6.0636E+00 
6. I 093E+00 
6.1318E+00 
6.6829E+00 
6.7700E+00 
6.9693E+00 

7.3577E+00 
7.718IE+00 
8.0300E+00 
R.?777F+OO 

8.4482E+00 
8.5326E+00 
8.5245E+00 
8.4340E+00 
8.2746E+00 
8.0606E+OO 
7.8062E+00 
7.S237E+OO 
7.2236E+00 
6.9 I 48E+00 
6.604IE"'00 
6.4050E-OO 
6.3351 E+OO 
6.3 1 67E+OO 
2.6811 £+01 
2.6698E+OI 
2.6628E+OI 
2.6093E+01 

2.5906E+01 
3.9126E+01 
3.8024E+01 
3.5955E+OI 
.1.1912E+OI 
2.870iE+OI 
2.6058E+OI 
2.59nE+OI 
l.5485E+()1 
2.53.16E+ClI 
~. Y·105E+O 1 

7.4804E+04 
5.4680E+04 
2.3614E+04 
I.3571E+04 
9.768SE+03 
7.89 1 4E+03 
6.7654E+03 
6.oo30E+03 
5,455 1 E+03 
5.0560E+03 
4.806IE .. 03 
4.7722E+03 
4.7523E+03 
4.738?r::1"03 

6.0545E+03 
6.00S8E+03 
5.9043E+03 
5.8890E+03 
5.8548E+03 
5.8464E+03 
6.2438E+03 
6.2 1 59E+03 
6. 1821 E .. 03 
6.1034E+03 
6.0579E+03 
6.029IE+03 
6.0258E+03 
6.0218E+03 
6.0198E+03 
6.5216E+03 
6.5094E+03 
6.4/~/t:.+U.J 

6.3984E+03 
6.278SE+03 
6.1107E+03 
'i g925E+03 

5.6258E+03 
5.3152E+03 
4.9674E+03 
4.5975E+03 
4.2194E+03 
3.8450E+03 
3.4833E+03 
3.1405E+03 
2.8206E+03 
2.5258E+03 
2.2566E+03 
2.0965E+03 
2.0423E+03 
2.0282E+03 
8.5904E+01 
8.5336E+03 
8.499IE+OJ 
8.23418+0.1 

8.1.;25E+C3 
: .222·1E+C.\ 
: .17C51O+C4 
I.C1751 E+il4 
R.9260E+0.1 
7.51121'+03 
6 . .1925E+0.1 
6.35711'+0.1 
6.1576E+03 
6.0972E+0.1 
7 m·ll 1'+0.1 

O"(coh+inc) 
cm'/g 

5.4394E-OI 
5.7072E-OI 
6.5674E-Ol 
7.5259E-01 
8.SgSSE-OI 

9.7620E-01 
1.1051E+00 
1.2459E+OO 
1.399 I E+OO 
1.5649E+OO 
1.7 1 75E+OO 
1.7435E+00 
1.7S96E+00 
1.7706C...oo 
1.7876E+00 
1.8297E+00 
1.9349E+00 
1.9537E+00 
1.9993E+00 
2.0115E+OO 
2.0297E+00 
2.0753E+oo 
2.1391E+00 
2.3557E+oo 
2.5845E+OO 
2.7989E+00 
2.8247E+00 
2.8549E+00 
2.8698E+OO 
2.892 I E+OO 
2.9476E+00 
.s.U/~~t.+UU 

3.3368E+OO 
3.6066E+00 
3.8840E+00 
4.167710+00 

4.456 1 E+oo 
4.7475E+00 
5.0402E+00 
5.3323E+OO 
5.6217E+00 
5.9066E+00 
6. 1 849E+00 
6.4545E+OO 
6.7 1 34E+00 
6.9597E+00 
7.1913E+OO 
7.332IE+OO 
7.380IE+OO 
7.3926E+OO 
7.3993E+00 
7.4067E+OO 
7.4112E+00 
7.+1Q()E.,.00 

7.458210.,.00 
7.4763E+00 
7.5203£+00 
7.6040E+00 
7.78 1 8E+00 
7.~387E+00 

8.0694E+00 
8.(7)5E+00 
8.0971 E+OO 
~.; 042E+OO 
S.II.J7E+OO 

fJ.K 
crn'/g 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
0.0008.00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000B-r00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
U.lJ\JUt:+OU 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
C.oooE+OO 
O.oooE+OO 
C.OOOE+OO 
1J.000E+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000[+00 
O.OOOE+OO 

). 

nm 

1.074E+OI 
!.050E+Ol 
9.822E+00 
9. I 88E+OO 
9.5958,00 

8.040E+OO 
7.521E+OO 
7.036E+OO 
6.582E+OO 
6. 1 57E+OO 
5.8 1 4E+00 
5.760E+OO 
S.726E+00 
:;.704E ... 00 

5.669E+OO 
5.586E+OO 
5.388E+OO 
5.354E+OO 
5.273E+00 
5.252E+00 
5.221E+OO 
5. 1 44E+OO 
:'5.04OE+OO 

4.7 1 5E+OO 
4.4lOE+OO 
4. 1 55E+00 
4. I 26E+00 
4.092E+00 
4.076E+OO 
4.05IE+00 
3.992E+00 
3.859E+OO 
3.610E+00 
3.377E+00 
3.159E+00 
2.05SE+00 

2.765E+OO 
2.586E+OO 
2.4 1 9E+00 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+OO 
l.733E+OO 
1.621E+00 
1.5 1 6E+00 
1.4 I 9E+OO 
1.359E+OO 
1.338E+00 
1.333E+OO 
1.330E+OO 
1.327E+00 
IJ25E+00 
1.310E+00 

I J05E+()0 
1.297E+OO 
1.178E+00 
1.241 E+OO 
1.:6IE+OO 
I.086E+00 
I.OI8E+00 
1.016E+OO 
:.003E+OO 
9.99IE-01 
Y.9.1IE-cll 
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T.<sLE I: Fonn factors, attenuation and scaiiering cross-sections. z- 1-92. from £-0.001-0.010 keY to £ -400-1000 keY - Continued. 

E 
keY 

1.267044E+OO 
1.30421l~E+OO 

1.310652E+00 
1.330713E+OO 
1.336063E..oD 
13Mf1R71'...dn 
1.364 [48E+OO 
[.394281 E+OO 
1.480780E+OO 
1.490486E+00 
1.503445E+00 
1.509489E+00 
1.5 1 8555E+00 
1.541220E+00 
L593329E I 00 

1.703269E+OO 
I .820795E+00 
I .946430E+00 
2.080733E+00 
2.224304E+00 
2.377781 E+oo 
2.541 848E+OO 
2.717235E+OO 
2.904724E,OO 

3. 105 I 50E+OO 
3.319406E+00 
3.548445E+00 
3.793288E+00 
4.055024£+00 
4.334821 E+oo 
4.633924E+00 
4.953664E+00 
5.2954<J71:.,.OO 

5,660855£+00 
5,8450 I 4E+00 
5.934479£+00 
5,958336E+00 
5,9941 22E+00 
6,05 [453E+00 
6.083586£+00 
6.31 I 592E+OO 
6.4081 98E+00 
6.433960E+00 
6,469004E+00 
6.47~602E+00 

5.569208E+00 
6.698 1 04E+00 
5.800626£+00 
5.827965£+00 
5.868974£+00 
5915365E+lX) 
6.97 I 496E+00 
7.192525E+00 
7902609E+OO 
:s ,.1-17890E.+O(J 

'!m0794£+(X) 
965.1919E+Cx) 
1.Q3:oo4E+0 I 
1.10.i212E+OI 
1179331E+01 
I.:W70BE-01 
1 .. 147697E+01 
1.+10688£>01 
1.540095E+0 1 
1,6-l<>.162E+01 

f, 
eialOm 

3.9198IE+01 
4.09346E+01 

4.10718E+OI 
4.10160E+01 
4.02641 E+O 1 
<1 1<1~oc)l' ... m 
~.2852IE+OI 
4.<10113E+OI 
4.581 54E+0 1 
4.58831 E+O 1 
4.57859E+0 1 
4.53 I 26E+0 1 
4.60868E+0 1 
4.70452E+01 
1.S3610E,OI 

5.02510E+01 
5.16042E+OI 
5.26024E+OI 
5.33495E+01 
5.38968E+01 
5.42865 E+O I 
5.46680E+01 
5.49099£+01 
5.50655E.OI 

5.52498E+OI 
5.5 1 905E+0 1 
5.50442E+OI 
5.48333E+0 1 
5.45398E+0 I 
5.4IS09E+01 
5.36469E+0 I 
5.29708E+0 1 
5. I 9742C ... O I 

5.01049£+01 
4.79480£+01 
4.48046E+0 1 
4, 11580E+0 I 
4.47709£+01 
4.7193SE+01 
4.78639£+01 
4.92910£+01 
4.83098£+01 
4,66523£+0 I 
4.84282E+01 
4.85756E+01 
5.04377E+01 
5.13533£+01 
5. 1 2799E.,.01 
5.05.136E.,.01 
5.IMn£+01 
5.2n47E+01 
5.29.\9IE+Ol 

5.S 1795£+01 
5,66130E+01 
5.'7555JE+Ol 

5 .S~2c4E+0 1 
S,i\6655E+01 
5,SIJS21E+01 
5.91.11i6E+0! 
5.9~5:;7E+Ol 

5.~.187.1E+01 

5.9·1-124E+0! 
).94585E+01 
5.9,u)80E+01 
5.9.1.179E+0! 

f, 
eiatom 

2.8731E+01 
2.7473E+OI 

2.7287E+01 
2.6726E+01 
2.6582E+OI 
?JlIRRR ... Of 

2.7617E+OI 
2.6813E+OI 
2.4922E+OI 
2.4735E+01 
2.4492E+01 
2.438IE+01 
2.5383E+01 
2.4974E+OI 
2.4063E+01 

2.2110£+01 
2.0250E+OI 
1.85 1 8E+01 
1.6915E+Ol 
1.542SE+01 
1.4073E+01 
I. 2844E+0 1 
1.I717E+01 
1.0692E101 

9.6854E+00 
8.7117E+00 
7.S467E+00 
7.0689E+00 
6.342 I E+OO 
5.6964E+00 
S.1242E+00 
4.6 I 74E+00 
4.16841:.,.00 

3.754IE+00 
3.5682E+00 
3.4816£+00 
3.4592£+00 
1.051SE+01 
1.0305E+01 
1.0188E+01 
9.4366E+00 
9. 1 775E+00 
9.III3E+00 
1.2493E+01 
!.248IE+OI 
1.2156E+01 
1.1748£+01 
1.1445E+01 
1.1.168E+OI 
U028£+OI 
1.2896E+OI 
1.2739£+01 
I. I 668E+01 
1.0546E+01 
9.503J\;+00 

8.5385E+00 
7,6226£+00 
6,8109£+0<) 

('''<190910+0<) 

5.45 1 9E+00 
4.8664E+00 
4 . .1.171 E+(X) 
.1.8547E+00 
.1.426.1E+OO 
.i.0~82E+lXJ 

6.7719E+03 
6.29()3E+<l3 

6.2 I 75E+03 
5.9979E+03 
5.94 1 7E+03 
(i.2(i3IR...o1 
6.0458E+03 
5.7429E+03 
5.0262E+03 
4.956 I E+03 
4.865IE+03 
4.8236E+03 
4,9918E+03 
4.8391E+03 
4.5102E...o3 

3.8766E+03 
3.32 1 3E+03 
2.8412E+03 
2.4277E+03 
2.07 1 4E+03 
1.7675E+03 
1.5090£+03 
1.2877E+03 
1.0993E,03 

9.3150E+02 
7.8377E+02 
6.6038E+02 
5.5652£+02 
4.6707E+02 
3.9244E+02 
3.3023E+02 
2.7837E+02 
2.35081:.,.02 

1.980SE+02 
1.8231E+02 
1.7520E+02 
1.7338£+02 
5.2403E+02 
5.0854E+02 
5.ooI3E+02 
4.4650E+02 
4.2769E+02 
4.229 1 E+02 
5.7675E+02 
5.7586E+02 
5.5263E+02 
5.238 1 E+02 
5.026IE+02 
4.9722E+02 
5.6642E+02 
5.5689E+02 
5,4570E+02 
4.7: 35E+02 
.1.9854E+02 
J3S95E ... 0:2 

2.82.15E+02 
2.:1580E+0:2 
1.9709E+02 
1,64~8E+02 

1 .. 'H06E+02 
1.1527£+02 
'J.A!05E+OI 
7.~)90"'E+(~1 

"'(i4.19E+OI 
:L~~92E+OI 

q(coh+inc) 
cm'ig 

8. 1397E+OO 
8.18'>4E...oo 

8. I 927E+OO 
8.2 1 44E+OO 
8.2200£+00 
&.22& I E+OO 
8.2473E+00 
8.2735E+00 
8.3322E+00 
8.3373E+00 
8.3438E+00 
8.3467E+00 
8.3508E+OO 
8.360 1 E+oo 
S.3766E ... OO 

8.391IE+00 
8.3811E+00 
8.3469E+00 
8.2892E+00 
8.2085E+00 
8. 1 O6OE+OO 
7.9826E+00 
7.8397E+OO 
7.6786E,OO 

7.5OO8E+00 
7.3079E+00 
7.1015E+00 
6.8833E+00 
6.6550E+00 
6.41 82E+00 
6. I 747E+00 
5.9261E ... 00 
S.C,740C ... OO 

5.42ooE+OO 
5.2978E+00 
5.2398E+00 
5.2245E+00 
5.2017E+00 
5. I 654E+00 
5. I 452E+OO 
5.0052E+00 
4.9475E+00 
4,9323E+00 
4.9117£+00 
4.9096E+00 
4.8535E+OO 
4.730 1 E+OO 
4.7229E+00 
4.7078E+00 
4.6853E+OO 
4,660 I E+OO 

4,6298E+00 
4.4117E+00 
4. 1 677E+00 
.1.910 I \;+00 

3.6965£+00 
),J708E+00 
).:526£+00 
).04241:+00 
2.8.uJ6£+00 
2.6476E+OO 
2.,*.i·IE+00 
2.:XX4E+00 
:.1225E+00 
1.9657E+OO 

O.oooE+OO 
O.OOOE.,.OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.OOOE ... OO 

O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.OOOE,OO 

O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
0.0001:.,.00 

O.oooE+OO 
O,oooE+OO 
O.oooE+OO 
O.oooE+oo 
O,oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.(JOOE+OO 
O.oooE+OO 
O.oooE.,.OO 
O.oooE .. OO 
O,oooE+OO 
O.oooE+OO 
O,oooE+OO 
O.oooE+OO 
O.(JOOE+OO 
O.oooE+OO 
O.OOOb",OO 

C.oooE+OO 
C,OOOE+OO 
0,000£+00 
I),(JOOE+OO 
O.(JOOE+OO 
il.OOOE+OO 
O.cJOOE+OO 
O.(JOOE+OO 
O.oooE+OO 
O.(JOOE+OO 

).. 

nm 

9.785E-01 
9.SOVE-01 

9.460E-01 
9.317E-OI 
9.280E-Ol 
9,224E-01 
9.089E-01 
8.892E-OI 
8,373E-OI 
8.318E-Ol 
8.247E-01 
8.214E-01 
8.165E-01 
8.045E-Ol 
7.7SIE-01 

7.279E-01 
6.809E-01 
6.370E-Ol 
5.959E-Ol 
5.574E-OI 
5.214E-01 
4.878E-01 
4.563E-01 
1.26gE-01 

3.993E-01 
3.735E-OI 
3.494E-01 
3.269E-OI 
3.058E-01 
2.860E-01 
2.676E-01 
2.503E-01 
2.34lC 01 
2.190E-01 
2.12IE-01 
2.089E-01 
2.0SlE-01 
2.068E-01 
2.049E-01 
2.038E-Ol 
1.964E-01 
1.935E-01 
1.927E-01 
1.917E-01 
;.916E-01 
i.887E-OI 
1.851E-01 
1.82.1E-OI 
1.816£-01 
1.8C15E-01 
I.H3ti-lJI 
1.778E-01 
1.677E-OI 
1.559E-OI 
1.46B\;-OI 
U73E-OI 
;.2~4E-OI 

1.2:)IE-01 
:.124E- 01 
1.051E-01 
9.8.14E ·-02 
9.2ooE-02 
8.606E--02 
8.050E-02 
7.53IE-02 

.J Phy" Ch"m R",. Data. Vol 2<1. No. 1. HI~~ 
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TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z- 1-92, from E-0.OOI-O.01O keY to E-400-1000 keY - Continued. 

E f, fl ... CT(coh+inc) ILK h 
keY elatom e/atom cml/g cm'/g cm'/g nm 

1.759961E...ol 5.92S:J3E...ol 2.714113 ... 00 4.6054B101 I.SI80E+OO O.OOOE...oo 704'lF.-0? 
1.881398E+0 1 5.91643E+Ol 2.4183E+00 3.8386E+Ol 1.6792E+OO O.OOOE+OO 6.590E-02 
2.011215E+Ol 5.90678E+OI 2. 1 566E+00 3.2023E+Ol 1.5491E+OO O.OOOE+OO 6.165E-02 

2.14998~+O1 5.89673E+OI 1.925IE+00 2.6740E+OI 1. 4275E+OO O.OOOE+OO 5.767E-02 
2.298338E-Kll 5.88640E+OI 1.72008+00 2.2349E+OI 1.3141E+00 O.OOOE+OO 5.395E-02 
2.456923E+O 1 "S .87 578 E+O 1 1.5382E+00 1.8697E+OI 1.2087E+OO O.OOOE+OO 5.046E-02 
2.626450E+O 1 5.86484E+OI 1.3762E+00 1.5648E+OI 1.l109E+00 O.OOOE+OO 4.72IE-02 
2.807676E+0 1 5.85341E+OI 1.2199EI-00 1.2975E+OI 1.0203E+OO O.OOOE+OO 4.416,E-02 
3.00 1 405E+01 5.8399OE+OI 1.0772E+00 1.0718E+OI 9.3674E-OI O.OOOE+OO 4.13IE-02 
3.208502E+O 1 5.82361E+01 9.4878E-OI 8.8310E+00 8.5969E-OI O.OOOE+OO 3.864E-02 
3.429889E+0 I 5.80303E+OI 8.3572E-OI 7.2766E+OO 7.8884E-OI O.OOOE+OO 3.615E-02 
3.666551E+01 5.77427E+OI 7.3670E-OI 6.0004E+00 7.2382E-OI O.OOOE+OO 3.38lE-02 
3.9 1 9543E+O I 5.72414E+OI 6.4993E-OI 4.9520E+00 6.6427E-OI O.OOOE+OO 3.163E-02 
4.1 1~079P+l11 ~ /\')/\I/\F.+I11 5.9345E-OI 4.3067E+00 6.2406E-OI O.OOOE+OO 3.013E-02 
4.178065E+OI 5,50638E+OI 5.7690E-OI 4. I 235E+OO 6.1205E-OI O.OOOE+OO 2.968E-02 
4. 189992E+0 I 5.431 84E+O 1 5.7385E-OI 4.0900E+OO 6.0983E-01 O.OOOE+OO 2.959E-02 
4.194861E+OI 5,36280E+OI 5.726IE-OI 4.0765E+00 6.0892E-Ol O.OOOE+OO 2,956E-02 
4,220055E+0 1 5.50800E+OI 3.3934E+00 2,4014E+01 6.0428E-Ol 2,00IE+Ol 2.938E-02 
4,283041 E+O 1 5,63927E+OI 3.3149E+OO 2,31 Ub+UI :;.9297E-OI 1.9Z7E ... Ol 2,89~E-02 

4.47910 lE+O 1 5.75729E+OI 3,0868E+00 2.0580E+Ol 5,6015E-Ol 1.720E+OI 2.768E-02 
4.788159E+OI 5,82861E+OI 2,7683E+00 1.7266E+Ol 5.1489E-Ol 1.447E+Ol 2.589E-02 
5.1 1 8542E+0 1 5,86719E+OI 2.4801E+OO 1.4470E+01 4.7372E-Ol 1.215E+01 2.422E-02 
5.47172IE.Ol 5.89167£+01 2.2208E ... OO L21111' ... nl 43632E-Ol 1.020E+Ol 2,266E-02 
5.849270E+01 5.90794E+Ol 1.9833E+00 1.0126E+01 4.0240E-Ol 8.535E+OO 2.120E-02 
6,252870E+O 1 5.9 1 879E+0 1 1.7708E+OO 8.4571E+00 3.7168E-01 7.137E+OO 1.983E-02 

6.6843 1 8E+0 1 5.92606E+Ol 1.5808E+OO 7,0626E+00 . 3.4387E-01 5.967E+OO 1.855E-02 

7, 1 45536E+0 1 5.93083E+OI 1.4110E+OO 5.8973E+00 3.1872E-OI 4,987E+00 1.735E-02 

7.638578E+Ol 5.93386E+O 1 1.2594E+OO 4.9238E+00 2,9600E-Ol 4. 1 67E+00 1.623E-02 

8. 165640E+O 1 5. 93582E+0 1 1.1 226E+OO 4.IOS7E+00 2.7548E-Ol 3.478E+00 1.518E-02 

8,729069E+Ol 5.93943E+Ol 9.9577E-Ol 3.4067E+00 2.S696E-Ol 2.889E+00 1.420E-02 

9.331374E+Ol 5.93901E+Ol 8.8198E-Ol 2.8227E+00 2.4023E-Ol 2.396E+OO 1.329E-02 
9.975239E ... Ol 3.93794E..,.01 7.8127!: 01 2.33?OEI00 2,2513E-OI !.9S7E ... OO 1 ,)41R-02 

1,066353E+02 5.93645E+0 1 6.9213E-Ol 1.9383E+00 2.1148E-Ol 1.647E+00 1.163E-02 

1.139931 E+02 5.93470E+0 1 6.1320E-OI 1.6065E+00 1.9914E-OI 1.366E+00 ~ .088E-02 

1.218587E+02 5.93279E+0 I 5.4333E-Ol t.3315E+OO 1.8797E-·01 I. 1 33E+OO 1.017E-02 

1.302669E+02 5.93081 E+O 1 4.8145E-Ol ! ,1037E+00 t.7784E-Ol 9,393E-OI 9.518E-03 
1.392553E+02 5.92879E+Ol 4.2666E-Ol 9.1499E-O I 1.6864E-Ol 7,789E-Ol 8.903E-U.l 

1,488640E+02 5 .92680E+0 1 3.7813E-OI 7.5857E-01 1.6026E-01 6.459E-Ol 8.329E-03 

1 .591356E+02 5.92485E+0 1 3.3515E-01 6,2894E-01 1.5261E-Ol 5.356E-01 7.79IE-03 

1,701159E+02 5.92296E+0 1 2.9707E-OI 5.2150E-Ol 1.456IE-01 4.44IE-01 7.288E-03 

1 .818539E+02 5.92114E+0 I 2.6334E-Ol 4.3245E-OI 1.3918E-OI 3.683E-01 6.818E-03 

1. 9440 18E+02 5.91943E+0 1 2.3394E-01 3.5938E-Ol 1.3324E-·01 3.061E-01 6.378E-03 

2.078 I 56E+02 5.91783E+0 1 2.0785E-01 2.9869E-01 1.2775E-0: 2.545E-01 5.966E-03 

2.221548E+02 5.91635E+OI 1.8468E-Ol 2.4826E-OI 1.2265E-0: 2.116E-OI 5.581E-OJ 

2.J74835E+02 5.91496E+Ol 1.6410E-Ol 2.0635E-Ol 1.1789E-01 1.759E-01 5.221E-03 

2.538699E+02 5.9 1368E+0 I lA582E-0: 1.7154E-01 1.t342E-01 1.462E-0' 4.884E-OJ 

2.71-'869E+02 5.91249E+OI 1.2959E-0~ 1.4260E-OI 1.0921E-·01 1.215E-0: 4.569E-03 

2.901 I 26E+C2 5.91 1 39E+Ol I.lSI7E-OI 1.1855E-OI 1.0523E -01 1.010E-O! 4.274E-OJ 

3.IOI304E+02 5.91037E+Ol 1.0236E-01 9.856-lE-02 1.01-l5E-CI 8.399E -·02 3.998E-03 

3.315294E+02 5.90944E+OI 9.0977E-()2 ~.IY:JIl:-l)~ 9.784.iE-C2 ~1.982E-02 3.740C 03 

3.544049E+02 5.90858E+Ol 8.0867E -02 6.8142E-Oc 9.-i:190E-02 5.804E-Q2 3.498E-OJ 

3.788588E+02 5.90779E+Ol 7.1883E-02 5.6662E"01 9.107310-02 4.825E-C2 3.273E -03 

4.05000 1 E+02 5.90707E+Ol 6.3900E-02 4.711'iE-02 8.7876E-02 4.01IE-02 3,061E-03 
4.32?45 1 C+02 5.90641 [;, 01 5.6&0710-02 '10 18.1E _()1 R 47RoF.-OJ 3335E-02 2.864E-O:l 

----_. 
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Nd Z= 60 

."wmic weight - 1.442400E+02 glmol. nominal density p (glcm
3

) - 6.994OE+OO 

.. ,(barns/atom) - /L(cm 2/g) x 2.39516E+02. E(eV) /L(cm 2/g) - ile/atom) x 2.91738E+05 

8 edges. Edge energies (ke V); 

4.35689E+OO L 7.12600E+OO L II 
\1 1.57530E+OO M II 1.40280E+OO M III 
\1 V 9.17700E-OO N 3.15200E-OO N II 
~ IV 1.17~E-OO N V 1.17500E-OO 0 
o III 2.11000E-02 N VI 2.11000E-02 
Relativistic correction estimate ire! (H82.3/5CL) - -8.4384E-OI. -5.124OE-0l e/atom 
Suclear ThomsoQ correction fNT - -1.3692E-02 elatom 

E 
keV 

1.069000E-02 
t.l42761E-02 
1.221612E-02 
1.305903E-02 
1.3960lOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E -02 
1.948844E-02 
2.067800E-02 
2.083314E-02 
2.099450E-02 
2.107890E-02 
2.120S50E-02 
2.1 52200E-02 
2.227063E-02 
L . .315U/';Uh-U:Z 

2.54500IE-02 
2.720606E-02 
2.908327E-02 
3.1 ()QOO2R-02 

3.323523E-02 
3.552846E-02 
3.675OOOE-02 
3.731250E-02 
3.746250E-02 
3.768750E-02 
3.797993E-02 
3.825000E-02 
4.060054E-02 

4.340 198E - 02 
4.639671 E -02 
4.959809E-02 
5.302035E -02 
5.667876E-02 
6.058959E -02 
6.477028E-02 
6.923942E-02 
7.4016%£-02 

7.912411E-02 
8.458368E - 02 
9.04[995E-02 
9.665893E-02 
1.033284E-Ol 
1.104581E-Ol 
l.l5 [500E-Ol 
1.I69125E-01 
1.17382SC 01 

1.180797E-OI 

II 
e/atom 

1.48440E+Ol 
1.47 I 92E+0 I 
1.45682E+O 1 
1.43830E+O I 
1.41 508E+O 1 
1.38515E+O 1 
1.34503E+0 1 
1.28793E+O I 
1.19837E+O 1 
1.02794E+Ol 
5.5342 1 E+OO 
3.72966E+OO 

-9 .60247E -02 
-7.02935E+00 

4.43496E-Ol 
7.05288E+00 
1.21512E+Ol 
1.C:lLM';h+U I 

1.82917E+Ol 
1.93604E+Ol 
1.98867E+O I 
2J)0933R+Ol 

2.0 I J 57E+0 1 
2.00381 E+O I 
1.99757E+Ol 
1.99387E+Ol 
1.99204E+O I 
1.99 1 95E+O 1 
1.991 1 IE+Ol 
1.99006E+01 
1 .97994E+0 1 

1.96963E+0 1 
1.96222E+0 1 
1.95881E+01 
1.96043E+OI 
1.96841E+01 
1.97918E+01 
1.99005E+O 1 
I. 99804E+0 I 
2.00357£ I 01 

2.00504E+0 I 
1.99983E+OI 
1.98321 E+O I 
1.94554E+O I 
1.86179E+0 1 
1.63228E+O I 
I.08584E+O I 
1.31965E+OO 
1. 1 984JC.,.0 1 

5.11961E+OO 

h 
elatom 

2.709SE-Ol 
3.0133E-Ol 
3.3573E-Ol 
3.7466E-OI 
4.1861E-Ol 
4.6815E-Ol 
5.2390E-OI 
5.8645E-OI 
6.5646E-Ol 
7.3456E-Ol 
8.1122E-Ol 
8.214OE-Ol 
8.3203E-Ol 
8.3761E-Ol 
1.4593E+Ol 
1.4087E+OI 
1.2999E+Ol 
1.114:lh+Ul 

9.4814E+00 
8.0415E+OO 
6.8589E+OO 
'i.Q?RflR+OO 

5.2254E+00 
4.7161E+OO 
4.52 1 3E+OO 
4.4460E+00 
4.4273E+OO 
4.4216E+00 
4.3890E+00 
4.3607E+00 
4. 1 768E+00 

4.0705E+OO 
4.0486E+00 
4.0943E+OO 
4. I 942E+OO 
4.3227E+OO 
4.3219E+OO 
4.3249E+OO 
4.3260E+OO 
4.3208£100 

4.3063E+OO 
4.280IE+OO 
4.2412E+OO 
4.IS8SE+OO 
4. I 227E+OO 
4.043 I E+OO 
3.9868E+OO 
3.965 1 E+OO 
3.')5?3~+00 

3.0904E+01 

7.3944E+03 
7.6926E+03 
8.0178E+03 
8.3698E+03 
8.7480E+03 
9.1520E+03 
9.5806E+03 
1.OO32E+04 
I.0505E+04 
1.0996E+04 
I. 1 445E+04 
1.l502E+04 
1.1 562E+04 
1.1593E+04 
2.0077E+05 
1.9096E+05 
1.7028E+OS 
1.';C:lY/h+U5 

I.0869E+05 
8.6231E+04 
6. 8802E+04 
'i'ifl':'l?R+04 

4.586SE+04 
3.8726E+04 
3.5892E+04 
3,4762E+04 
3.4478E+04 
3,4227E+04 
3.3714E+04 
3.3260E+04 
3.0012E+04 

2.736IE+04 
2.5457E+04 
2.4083E+04 
2.3078E+04 
2.2250E+04 
2.0810E+04 
1.9480E+04 
I.S227E+04 
1.7031£104 

1.5878E+04 
1.4763E+04 
1.3684E+04 
1.2643E+04 
I. I 640E+04 
I.0678E+04 
1.0101E+04 
9.8943E+03 
0.8402£,03 

7.6354E+04 

6.72150E+OO 
1.2974OE+OO 
2.43300E-OO 
3.00000E-03 

a(coh+inc) 
cm2/g 

1.9096E-04 
2.5994E-04 
3.52ooE-04 
4.7420E-04 
6.3555E-04 
8.4745E-04 
1.1243E-03 
1.4840E-03 
1.9489E-03 
2.5468E-03 
3.2163E-03 
3.3115E-OJ 
3.4125E-OJ 
3.4661E-OJ 
3.5476E-03 
3.7570E-03 
4.2846E-03 
5.:l1C:l4h-U3 

7.0679E-03 
9.0117E-03 
1.1 435E-02 
14440F-O? 

1.8 1 48E-02 
2.2701E-02 
2.5382E-02 
2.6677E-02 
2.7029E-02 
2.756IE-02 
2.8263E-02 
2.8921E-02 
3.5024E-02 

4.3200E-02 
5.3039E-02 
6.4822E-02 
7.8863E-02 
9.5512E-02 
1.l516E-Ol 
1.3822E-01 
1.651SE-Ol 
I.06S3E 01 

2.3280E-Ol 
2.7457E-01 
3.2245E-OI 
3.7707F"01 
4.3906E-01 
5.0909E-Ol 
5.5712E-Ol 
5.7553E-Ol 
5.8047C 01 

5.8783E-OI 

L 
M 
N 
o 

HI 
IV 
III 
II 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+oo 
U.oooh+oo 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
o ()()()R+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+oo 
O.oooE+OO 
O.oooE+OO 
O.()(x)E+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O'oooE+OO 
O.oooE+OO 
O.OOOE.,.,OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOC.,.OO 

O'oooE+OO 

6.20790E+OO 
9.99500E-OI 
2.24600E-Ol 
3.75000E-02 

nm 

I.160E+02 
1.085E+02 
I.O1 5E+02 
9.494E+OI 
8.88IE+Ol 
8.308E+Ol 
7.772E+Ol 
7.270E+Ol 
6.80IE+Ol 
6.362E+Ol 
5.996E+OI 
5.9j1E+OI 
5.906E+Ol 
5.882E+Ol 
5.847E+01 
5.761E+OI 
5.567E+OI 
5.2Ul'.!E+Ul 
4.872E+Ol 
4.557E+Ol 
4.263E+Ol 
3.9R8E+()\ 

3.731E+Ol 
3,490E+01 
3.374E+Ol 
3.323E+Ol 
3.3 IOE+O I 
3.290E+Ol 
3.264E+01 
3.24IE+01 
3.051\E+Ol 

2.857E+OI 
2.672E+Ol 
2.5OOE+OI 
2.338E+Ol 
2.187E+Ol 
2.046E+Ol 
1.914E+Ol 
1.791E+01 
1.675E.,.,01 

1.567E+OI 
1.466E+OI 
1.37IE+OI 
1.283E+OI 
1.200E+OI 
1.l22E+Ol 
1.077E+Ol 
1.060E+01 
1.056C.,.,OI 

1.050E+Ol 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.180875E-OI 
1.I98500E-0i 
1.262272E-OI 
1.349368E-OI 
1.44247SE-0i 
1.542ooSE-01 
1.648404E-01 
1.762144E-01 
1.883732E -0 I 
2.013709E-OI 
2.152655E-01 
2.201080E-OI 
2.234770E-OI 
2.243754E-OI 
2.257230E-Ol 
2.290920E-Ol 
2.301188E-OI 
2.384340E-Ol 
2.420!l3SJ:1-01 

2.430567E-01 
2.445165E-OI 
2.459970E-OI 
2.48I660E-OI 
2.629708E-OI 
2.811158E-OI 
3.oo5128E-01 
3.088960E-Ol 
3.136240E-01 
3.148848E-OI 
3.1 67760E-OI 
3.212482E-OI 
3.215040E-OI 
3.4341 43E-01 
3.671099E-0I 
3.924405E-01 
4.195189E-OI 
4.484657E - 0 I 
4.794098E-O 1 
5.12489IE-OI 
5.478508E-O 1 
5.856525E-OI 
6.260625E-OI 
6.692609E-OI 
7.154399E-Ol 
7.648052E-OI 
~.I·/Y/6~l:::-UI 

8.739896E-Ol 
9.342948E-OI 
9.581460E-Ol 
9.728115E-OI 

9.767223E-Ol 
9.795100E-01 
9.825885E -0 1 
9.945025E-Ol 
9.972540E-Ol 
9.987612E-Ol 
I.OO4497E+OO 
1.0 1 9490E+OO 
1.067676E+OO 
1.141345E+OO 
1.220098E+OO 
1.271452E+OO 
1.290913E+OO 
l.296I 03E+OO 
1.304285E+OO 

II 
eiatom 

5.25916E+OO 
1.96923E+OI 
2.88455E+01 
2.83898E+O I 
2.70569E+01 
2.61421E+01 
2.55119E+0 I 
2.50299E+O I 
2.46076E+Ol 
? 4171RF.Ol 

2.35954E+O I 
2.32599E+Ol 
2.27420E+Ol 
2.22063E+01 
2.26865E+O I 
2.30505E+O I 
2.30922E+0 I 
2.31601E+01 
2.30404E-I-OI 

2.28763E+01 
2.30485E+0 I 
2.3 I 354E+O I 
2.3201 4E+0 I 
2.3349SE+O I 
2.33965E+O I 
2.33813E+O 1 
2.33017E+OI 
2.31 078E+0 1 
2.28508E+0 1 
2.31314E+Ol 
2.33907E+OI 
2.33998E+Ol 
2.38604E+OI 
2.42347E+O 1 
2.462 1 4E+OI 
2.502ooE+0 1 
2.5413IE+OI 
2.5776IE+OI 
2.607 42E+0 1 
2.62611 E+O I 
2.62884E+O 1 
2.60990E+01 
2.5615IE+OI 
2.471 43E+01 
2.3 I 786E+O 1 
2.05409E+Ol 
1.55892E+Ol 
3.38758E+OO 

-8.54153E+OO 
- 2.5724SE+O I 

-3.93461E+Ol 
-3.84628E+O[ 
- 3.63562E+O 1 
-6.63744E+Ol 
-9.58005E+Ol 
- 1,42632E+02 
-3.26744E+Ol 

3.93357E+O [ 
6. [5155E+O 1 
5.02612E+Ol 
4.62002E+O [ 
·U6441E+OI 
4.15223E+O I 
3.92314E+OI 
4.15002E+O I 

h 
e/atom 

3.0878E+Ol 
2.5752E+OI 
1.4307E+OI 
8.0427E+OO 
5.8952E+00 
4.9868E+OO 
4.523IE+00 
4.2565E+00 
4.099IE+00 
4.0 1 77E+00 

4.ooo5E+00 
4.oo83E+00 
4.01 75E+00 
4.0205E+00 
5.032IE+00 
5.0579E+00 
5.0663E+OO 
5.1 428E+00 
5.1!lIOE,OO 

5.1916E+OO 
5.537IE+OO 
5.5559E+00 
5.5840E+00 
5.7938E+00 
6.0823E+00 
6.4105E+00 
6.5538E+00 
6.6343E+OO 
6.6556E+00 
7.2086E+00 
7.2869E+OO 
7.2913E+00 
7.6594E+OO 
8.0150E+OO 
8.3308E+OO 
8.5880E+OO 
8.7743E+OO 
8.8816E+00 
8.8978E+OO 
8.8269E+00 
8.6816E+OO 

8.476 1 E+OO 
8.2249E+OO 
7.9413E+OO 
7.6364E+OO 
7.320IE+OO 
7.0000E+OO 
6.6813E+OO 
6.5622E+OO 
6.-1909E+00 

6,4722E+OO 
2.6214E+Ol 
2.6089E+Ol 
2.5614E+OI 
2.5506E+Ol 
2.5447E+Ol 
i .5528E+02 
: .1181E+02 
4.7969E+Ol 
2.8104E+OI 
2.3403E+Ol 
2.1842E+O I 
2.1423E+O I 
2.1318E+Ol 
2.5540E+OI 

7.6286E+04 
6.2686E+04 
3.3067E+04 
l.7389E+04 
1. 1 923E+04 
9,4348E+03 
8.005IE+03 
7.0470E+03 
6.3484E+03 
5.!l207E+03 

5,4216E+03 
5.3 I 28E+03 
5.2447E+03 
5.2275E+03 
6.5038E+03 
6.44 I OE+03 
6.4229E+03 
6.2926E+03 
6.2437E,03 

6.2314E+03 
6.6065E+03 
6.5889E+03 
6.5644E+03 
6.4276E+03 
6.3121E+03 
6.2233E+03 
6. I 898E+03 
6.1713E+03 
6. 1 664E+03 
6.6388E+03 
6.6 I 75E+03 
6.6 I 63E+03 
6.5068E+03 
6.3694E+03 
6.1931E+03 
5.9722E+03 
5.7079E+03 
5.4048E+03 
5.065IE+03 
4.7005E+03 
41?47F+01 
3.9498E+03 
3.5853E+03 
3.2383E+03 
2.91 29E+03 
2.612IE+03 
2.3366E+03 
2.0863E+03 
1.998 I E+03 
1.9166E,03 

1.9332E+03 
7.8077E+03 
7.7460E+03 
7.5 138E+03 
7.4615E+03 
7,4331 E+03 
4.5097E+04 
3.1995E+04 
1.3107E+04 
7.1835E+O~ 

5.5958E+D:1 
5.01 16E+03 
4.8414E+OJ 
4.7984E+OJ 
5.7128E+03 

a(coh+inc) 
cm2/g 

5.879IE-OI 
6.0665E-01 
6.7594E-OI 
7.7405E-01 
8.8278E-01 
I.OO27E+00 
1.1 343E+OO 
1.278IE+OO 
1,4344E+OO 
1.603SE+OO 

1.7855E+OO 
1.8491E+00 
1.8934E+00 
1.9052E+OO 
1.9229E+OO 
1.967 I E+OO 
1.980SE+OO 
2.089SE+OO 
2. I 373E+OO 

2.1S00E+OO 
2.169IE+OO 
2.1884E+OO 
2.2167E+OO 
2'4089E+00 
2.641SE+OO 
2.8858E+OO 
2.9898E+OO 
3.0479E+OO 
3.0634E+00 
3.0865E+OO 
3. 1 4IOE+OO 
3.1441E+OO 
3.406IE+OO 
3.680IE+OO 
3.96 I 7E+OO 
4.2495E+OO 
4.542 I E+OO 
4.8376E+OO 
5. I 343E+OO 
5.4302E+OO 
572:1SE+00 

6.0121E+OO 
6.2938E+OO 
6.5667E+OO 
6.8288E+OO 
7.0779E+OO 
7,3 I 23E+OO 
7.530 1 E+OO 
7.6077E+OO 
7.6532El00 

7.6650E+OO 
7.6734E+OO 
'7.6826E+OO 
7.7174E+OO 
7.7253E+OO 
7.7296E+OO 
7.7458E+OO 
7.7871E+OO 
7.9093E+OO 
8.0679E+OO 
8.2042E+OO 
8.2768E+OO 
8.30!2E+OO 
8.3075E+OO 
8.3 17! E+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O:oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.OOOE,OO 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
0.0001:+00 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

I.OSOE+OI 
1.034E+OI 
9.822E+oo 
9.1 88E+OO 
8.595E+OO 
8.040E+oo 
7.521E+OO 
7.036E+oo 
6.582E+OO 
6.157E,OO 

5.760E+oo 
5.633E+oo 
5.548E+OO 
S.526E+OO 
5,493E+OO 
5.412E+OO 
5.388E+OO 
5.200E+OO 
5. 1 22E-t-OO 

S.IOIE+OO 
5.07IE+OO 
5.040E+OO 
4.996E+OO 
4.71SE+OO 
4.4IOE+OO 
4. I 26E+OO 
4.014E+OO 
3.953E+OO 
3.937E+OO 
3.914E+OO 
3.859E+OO 
3.856E+OO 
3.6IOE+OO 
3.377E+OO 
3. 1 59E+OO 
2.955E+OO 
2.765E+OO 
2.586E+OO 
2.419E+OO 
2.263E+OO 
2.1 17E+OO 

1.980E+OO 
1.853E+OO 
1.733E+OO 
1.62IE+OO 
1.516E+OO 
1.419E+OO 
1.327E+OO 
1.294E+OO 
1.274E+00 

1.269E+OO 
1.266E+OO 
1.262E+OO 
1.247E+OO 
1.243E+OO 
1.241E+OO 
1.234E+OO 
1.216E+OO 
1.161E+OO 
1.086E+OO 
I.016E+OO 
9.75IE-OI 
9.604E-Ol 
9.566E-Ol 
9.506E-Ol 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400--1000 keY - Continued. 

E 
koV 

1.323348E+OO 
1.374744Ii.+00 
1.394281E~ 
1.395786E+OO 
1.401 397E+OO 
1.409814E+OO 
1.430856E+OO 
J .490486E+OO 
J .543794E+OO 
1.567423E+OO 
1.573725E+OO 
1.583 1 76E+OO 

1.593329E+OO 
J .606806E+OO 
1.703269E+OO 
1.820795E+OO 
1.946430E+OO 
2.080733E+OO 
2.224304E+OO 
2.377781 E+OO 
2.5-1 1 1I>l81'l+00 

2.7 I 7235E+oo 
2.904724E+OO 
3. t051 50E+OO 
3.3 I 9406E+OO 
3.548445E+OO 
3.793288E+OO 
4.055024E+OO 
4.334821 E+OO 
4.63J924C+OO 
4.953664E+OO 
5.295467E+OO 
5.660855E+OO 
6.05 I 453E+OO 
6.083742E+OO 
6.176861 E+OO 
6.20 1 692E+oo 
6.238940E+OO 
6.332058E+00 
6.469004E+00 
6.587070E+00 
6.687892E+00 
6.7 I 4778E+00 
6.755107E+00 
6.855930E+OO 
6.9 1 5365E+00 
6.983480E+OO 
HJYUJ7Ul::'+UU 
7.1 1 8874E+OO 
7.161630E+OO 
7.268520E+OO 
7.392515E .. 00 

7.902609E+OO 
8.447890E+OO 
9.03()794E+OO 
9.653919E+OO 
I.032004E+O I 
1.l03212E+O I 
1.l79334E+O I 
1.260708E+O I 
1 . .'47697E+O I 
1.4-!0688E+O: 
1.540095E+O: 
1.64636::!E+O i 
1.75996IE+OI 

/1 
c/alulII 

4.3246IE+01 
4.4053IE+01 
4.36492E+O I 

.., 4.35570E+O 1 
4.26964E+O 1 
4.37296E+OI 
4,47830E+O I 
4.59104E+0 I 
4.64029E+O! 
4.62583E+O 1 
4.57586E+O 1 
4.65031 E ... O 1 

4.69769E+01 
4.74058E+01 
4.97003E+01 
5.1 6993E+O I 
5.31533E+OI 
5,42 I 78E+OI 
5.49753E+01 
5.54880E+01 
5.58218B,01 

5.61458E+01 
5.63486E+01 
5.65072E+01 
5.64758E+01 
5.63386E+OI 
5 .61380E+0 I 
5 .58798E+O I 
5 .55364E+0 I 
5.5095(jC .... OI 

5 ,45257E+O 1 
5.37453E+OI 
5 .25236E+O I 
4.96236E+0! 
4.90992E+O! 
4.59862E+O 1 
4.23756E+O ! 
4.59501 E+O! 
4.90 I 57E+O1 
5.03230E+O 1 
5.04754E+Ol 
4. 94518E+O 1 
4.77614E+Ol 
4.9721IE+OI 
5.16041E+Ol 
5.21180E+Ol 
5.24797E+0) 
5.24U47E+0; 
5.16595E+O: 
5 .27687E+O: 
5.40478E+O: 
5 .. 18819E .. O: 

5.68673E+O: 
5 .80697E+O: 
5.88974E+Ol 
5.94525E+Ol 
5.9812iE+Oi 
6.00465E+O: 
G.O 1 960E+O I 
6.03595E+0 1 
6.04387E+O 1 
6.04740E+01 
6.0·14():1E~O I 
6m808E~OI 

AO.'05cE+O 1 

h 
t:I,1tUJJl 

2.5034E+Ol 
2.3896E+OI 
2.3578E+0I 
2.3555E+0I 
2.3470E+OI 
2.5170E+01 
2.4829E+Ol 
2.40S0E+0l 
2.3566E+0I 
2.3389E+OI 
2.3345E+OI 
2.4450E ... OI 

2.4378E+01 
2.4287E+01 
2.3551E+01 
2.l859E+01 
2.0 I06E+O I 
1.8387E+Ol 
1.6744E+OI 
1.5202E+Ol 
1.38 151'l 1 01 

1.2562E+OI 
1.1 437E+OI 
1.0350E+0! 
9.3078E+OO 
8.3805E+OO 
7.5560E+OO 
6.802IE+OO 
6.107IE+OO 
5.49O<JE ... 00 

4.9438E+OO 
4,4599E+OO 
4.0284E+OO 
3.6265E+OO 
3.5963E+OO 
3.5094E+OO 
3.4869E+OO 
1.0477E+01 
1.01 57E+Ol 
9.7134E+OO 
9.3795E+OO 
9.126IE+OO 
9.0613E+OO 
1.2490E+Ol 
1.2 1 43E+OI 
1.;947E+OI 
l.i729E+OI 
1.1409E+OI 
J.i 330E+OI 
1.2981E+Ol 
1.2689E+Ol 
1.2368E .. OI 

1.1191E+OI 
1.0105E+01 
9.0889E+OO 
8.1 I 75E+OO 
7.2528E+OO 
6,4859E+OO 
5.8052E+OO 
5.195IE+OO 
4.6369E+OO 
4.1 298E+OO 
J.6706E+OO 
J.2654E+OO 
::!.9074E+OO 

5.5 I 89E+03 
5.07l1E+03 
4.9334E+03 
4.9233E+03 
4.8860E+03 
5.2085E+03 
5.0624E+03 
4.7074E+03 
4.4535E+03 
4.3533E+03 
4.3277E+03 
4.5055E ... 03 

4.4637E+03 
4.4097E+03 
4.0338E+03 
3.5024E+03 
3.0136E+03 
2.5780E+03 
2.1961E+03 
1.8652E+03 
I.SSS6E,03 

1.3488E+03 
1.1486E+03 
9.7243E+02 
8.IS05E+02 
6.8901E+02 
5.8112E+02 
4.8938E+02 
4.1 102E+02 
3.4367E ... 02 

2.9116E+02 
2,4570E+02 
2.076 1 E+02 
1.7483E+02 
1.7246E+02 
1.6575E+02 
!.6403E+02 
4.8989E+02 
4.6796E+02 
4.38C5E+02 
4.IS4IE+02 
3.9810E+02 
3.9369E+02 
5.3941E+02 
5. I 672E+02 
5.0399E+02 
4.8998E+02 
4.6942E+02 
4.643IE+02 
5.2880E+02 
5.0929E+02 
~.gBIOI'l,02 

4.13 I 4E+02 
3.4897E+02 
2.936IE+02 
2.4531 E+02 
2.0S03E+02 
1.7151 E+02 
1.4361 E+02 
1.2022E+02 
I.0038E+02 
8.3627E+Ol 
6.95.'2E+OI 
5.7863E+OI 
4.819.)E+O I 

u( coh +inc) 
(';1II~/g 

8.3385E+OO 
8.3893E+OO 
8.4060E+OO 
8.4073E+OO 
8,41l8E+OO 
8.41 84E+OO 
8.4340E+OO 
8.4704E+OO 
8.4943E+OO 
8.5025E+OO 
85044E+OO 
8.507112 ... 00 

8.5098E+OO 
8.5130E+OO 
8.5243E+OO 
8.5140E+OO 
8,4792E+OO 
8.4205E+OO 
8.3387E+OO 
8.2347E+OO 
8.1(Jl)7E,00 

7.9648E+OO 
7.8016E+OO 
7.6215E+OO 
7,4260E+OO 
7.2 I 68E+OO 
6.9957E+OO 
6.7643E+OO 
6.5244E+OO 
6.27768 ... 00 

6.0255E+OO 
5.7700E+OO 
5.SI23E+OO 
5.254IE+OO 
S.2336E+OO 
5. I 749E+OO 
5. I 594E+OO 
5. I 363E+OO 
5.079 1 E+OO 
4.9967E+OO 
4.9273E+OO 
4.869 I E+OO 
4.8S37E+OO 
4.8309E+OO 
4.7743E+OO 
4.74 I 5E+OO 
4.7042E+OO 
4.6466E+OO 
4.63ISE+OO 
4.608SE+OO 
4.5530E+OO 
4.4S95E,OO 

4.241SE+OO 
3.999SE+OO 
3.7634E+OQ 
3.5342E+OO 
3.3 I 2SE+OO 
3.0989E+00 
2.8938E+OO 
2.6975E+00 
2.5103E+OO 
2,3322E+OO 
2. I 634E+OO 
2COJ8E.,.QO 
I.X'i.l"\F.+OO 

Il-K 
~m'Jg 

O,CXlOE+OO 
O.OOOE+<lO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000= 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOB+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001:;+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
C.OOOE ... OO 
IJ.OOOE+OO 
O.OOOE+OO 
O.{)()()E+OO 
O.{XlOE+OO 
o [)()()F ... OO 

om 

9.369E-OI 
9.019E-OI 
8.892E-OJ 
8.883E-01 
8.847E-OJ 
8.794E-0l 
8.665E-01 
8.318E-01 
8.03IE-0l 
7.910E-01 
7.878E-OI 
7.93IB-Ol 

7.7SIE-01 
7.716E-OI 
7.279E-0! 
6.809E-OI 
6.370E-01 
5.959E-Ol 
5574E-0! 
5.214E-0! 
4.87SE 01 

4.563E-OI 
4.268E-01 
3.993E-01 
3.735E-Ol 
3.494E-01 
3.269E-OI 
3.058E-Ol 
2.860E-OJ 
2,{j76E-Ol 

2.503E-OI 
2.34IE-OJ 
2.190E-0! 
2.049R-OI 
2.038E-OI 
2.007E-01 
1.999E-OI 
1.987E-01 
1.958E-OI 
1.917E-01 
1.882E-01 
1.854E-OI 
1.846E-OI 
1.83SE-Ol 
1.80BE-OJ 
1.793E-Ol 
1.775E-0! 
1.749E-Ol 
1.742E-Ol 
1.73lE-Ol 
1.706E-Ol 
1.6771:; 01 

1.569E-01 
1.468E-Ol 
1.373E-01 
1.284E-OJ 
1.201E-OI 
1.124E-Ol 
1.0S1E-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
704'iF-0? 
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TABLE I: Fonn factors, attenuation and scattering cross·sections. Z - 1-92, from E - 0.001-0.010 keY to E - «10-1000 keY - Continued. 

/! 11 12 IL ()"(coh+inc) ILK h 
keY elatom elatom cm'/g cm'/g cm'/g om 

1.881398E+Ol 6.02192E+Ol 2.5908E+00 4.0 174E+O1 1.7121E+OO O.oooE+OO 6.590E-02 
2.01 1215E+Ol 6.01261E+01 2.3103E+00 3.3513E+OI 1.5795E+OO O.oooE+OO 6.165E-02 
2. 149988E+O 1 6.00284E+OI 2.0622E+00 2.7982E+Ol 1.4556E+OO O.oooE+OO 5.767E-02 
2.298338E+O 1 5.99273E+OI 1.8424E+00 2.3386E+OI 1.34OIE+OO O.oooE+OO 5.395E-02 
2.456923E+O 1 5.98234E+OI 1.6476E+00 1.9563E+OI 1.2326E+OO O.oooE+oo 5.046E-02 
2:6,;26450E+O I 5.97171E+Ol 1.4747E+00 1.6381E+OI 1.1328E+OO O.oooE+oo 4.72IE-02 
2.807676E~ 5.96126E+01 1.3090E+00 1.360IE+OI 1.0404E+OO O.oooE+OO 4.416E-02 
3.oo1405E+01 5.94862E+01 1.1578E+00 1.1254E+OI . 9.5512E-01 O.oooE+OO 4.13IE-02 
3.208502E+01 5.93390E+01 1.02 1 7E+00 9.29OOE+OO 8.7646E-01 O.oooE+oo 3.864E-02 
3.429889E+01 5.9 1 595E+01 9.0046E-01 7.659 1 E+OO 8.0411E-01 O.oooE+OO 3.615E-02 
3.666551E,01 5.8924?E+01 7.9380C 01 6.31GIC+OO 7.3770E-OI O.OOOE+OO 3.38IE-02 
3.919543E+01 5.85720E+OI 7.oo34E-0I 5.2 I 27E+00 6.7685E-OI O.oooE+OO 3.163E-02 
4. 189992E+01 5.78130E+OI 6.1 837E-Ol 4.3056E+OO 6.2120E-OI O.oooE+oo 2.959E-02 
4.269752E+Ol 5.72777E+Ol 5.9708E-Ol 4.0797E+OO 6.0637E-Ol O.oooE+OO 2.904E-02 
4.3351 O6E+O 1 5.60865E+Ol 5.8049E-01 3.9065E+00 5.9470E-Ol O.oooE+OO 2.860E-02 
4.352533E+0 1 5.46590E+Ol 5.7619E-Ol 3.8620E+00 5.9166E-Ol O.oooE+oo 2.849E-02 
4.378675E+OI 5.61019E+Ol 3.3802E+00 2.252 I E+OI 5.8715E-01 1.872E+Ol 2.832E-02 
4.444028E+Ol 5.74061E+OI 3.3033E+00 2.1685E+01 5.7616E-01 1.805E+OI 2.790E-02 
4.47910 1 E+O I 5.77322E+01 3.2633E+00 2. 1255E+Ol 5.7041E-01 1.770E+01 2.768E-02 
4.788 I 59E+O I 5.89643E+OI 2.9336E+00 1.7874E+01 5.2412E-01 1.493E+01 2.589E-02 
5.118542E+01 5.94877E+01 2.6295E+00 1.4987E+OI 4.8201E-01 1.255E+01 2.422E-02 
5.471721E+Ol 5.97971E+Ol 2.3545E+00 1.2554E+Ol 4.4375E-01 1.053E+01 2.266E-02 
5.849270E+OI 5.99994E+01 2.1055E+00 1.050IE+Ol 4.0903E-01 8.827E+00 2.120E-02 
6.252870E+Ol 6.01336E+Ol 1.8805E+00 8.774OE+00 3.7758F.-OI 7."lR5F.+OO I QR'lI":-O? 

6.6843 I 8E+OI 6.02238E+Ol 1.6795E+00 7.3302E+OO 3.491IE-OI 6. I 76E+00 1.855E-02 
7. I 45536E+o I 6.0284OE+o 1 1.4999E+00 6. I 236E+OO 3.2336E-OI 5. 165E+00 1.735E-02 
7 .638578E+0 I 6.03235E+0 I 1.3393E+00 5.1 I 53E+oo 3.OOO9E-01 4.318E+00 1.623E-02 
8. 16564OE+OI 6.03490E+O I 1. 1944E+00 4.267 I E+oo 2.7907E-Ol 3.606E+00 1.518E-02 
8. 729069E+O 1 6.UJ\I1 6t::+U 1 1.061%+00 3.549IE+00 2.6009E-OI 3.oo4E+00 1.420E-02 
9.331374E+OI 6.03920E+0 1 9.4080E-01 2.9413E+00 2.4296E-Ol 2.492E+00 1.329E-02 
9.975239E+OI 6.03843E+O I 8.3358E-Ol 2.4379E+00 2.2749E-OI 2.067E+00 1.243E-02 
1.066353E+02 6.03715E+0 1 7.3864E-01 2.0208E+00 2.135IE-Ol 1.7 I 4E+00 1.163E-02 
1.139931 E+02 6.03552E+0 1 6.5458E-OI 1.6752E+OO 2.oo88E-01 1.422E+00 1.088E-02 
1.2 I 8587E+02 6.03369E+0 I 5.8013E-01 1.3889E+00 1.8944E-OI 1.180E+00 1.017E-02 
1.302669E+02 6.03175E+0 1 5.1419E-01 1.1515E+00 1.7907E-01 9.784E-OI 9.518E-OJ 
1.392553E+02 6.02975E+Ol 4.5578E-OI 9.5486E-OI 1.6966E-OI 8.116E-OI 8.903E-OJ 
1.48864OE+02 6.02775E+OI 4.0404E-OI 7.9183E-OI 1.611OE-01 6.732E-OI 8.329E-03 
1.59 I 356E+02 6.02577E+O I 3.5820E-OI 6.5668E-01 1.5328E-OI 5.584E-OI 7.79IE-03 
1.701 159E+02 6.02386E+0 I 3.1759E-Ol 5.4464E-OI 1.4613E-OI 4.632E-Ol 7.288E-03 
1.8 I 8539E+02 6.0220IE+OI 2.8159E-01 4.5175E-OI 1.3957E-OI 3.842E-OI 6.818E-03 
1.944018E+02 6.02023E+0 I 2.4998E-OI 3.7514E-OI 1.3353E-01 3.19IE-OI 6.378E-03 
2.078 1 56E+02 6.0ISS8E,01 2.2225£-01 3.1200C 01 i.2794t: 01 2.6SSt: 01 5.96Gt: OJ 

2.22 I 548E+02 6.0 1704E+0 I 1.9761E-01 2.5950E-OI 1.2275E-01 2.209E-OI 5.58IE-03 
2.374835E+02 6.01561E+OI 1.7571E-OI 2.1585E-OI 1.1}91E-01 1.838E-01 5.22IE-03 
2.538699E+02 6.0 I 428E+0 1 1.5625E-OI 1.7955E-OI 1.1337E-01 1.529E-01 4.884E-03 
2.7 I 3869E+02 6.0 1305E+0 I 1.3895E-0 I 1.4937E-OI 1.0911E-OI L272E-OI 4.569E-03 
2.901 I 26E+02 6.0119IE+OI 1.2357E-OI 1.2426E-OI 1.0508E-OI 1.058E-OI 4.274E-03 
3.101304E+02 6.01 086E+0 I 1.0990E-01 1.0339E-OI 1.0126E-QI 8.804E-02 3.998E-03 
3.3 I 5294E+02 6.00989E+0 I 9.775IE·-02 8.6019E-02 9.7616E-02 7.325E-02 3.740E-03 
3.544049E+02 6.OO9ooE+0 I 8.6948E-02 7.1574E-02 9,-l134E-02 6.094E-02 3.498E-OJ 
3.788588E+02 6.oo818E+0 I 7.7342E-02 5.9557E-02 9.0793E-02 5.070E-02 3.273E-03 
4.05000 I E+02 6.00743E+01 6.880IE-02 4.956IE-02 8.7576E-02 4.218E-02 3.06IE-03 
4.329451 h02 6.00674E+OI 6. I 207E-02 4. I 244E-02 8A469E-02 3.509E-02 2.864E-03 
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Pm Z= 61 

AiOr,lic weight - 1.450000E..-02 glrnol, nominal density p (glern') - 7.2000E+00 

",(barns/atom) - fL(cm'/g) x 2.40778E+02, E(eVi fL(cm'lg) - f,(e/aCOm) x 2.90209E+05 

:1 edges. Edge energies (keY): 

4.5 [840E+00 

1.~50E+OO 

L 
M II 

7.42790E+00 

1.47140E+00 
\! Y 1.02bi(OE+UO N I J.J04OUE-\JU 

:-< IV 1.20400E-00 N V 1.204OOE-00 
o III 2.IIOOOE-02 N VI 2.11oooE-02 

L 
M 
N 

o 

If 
III 
II 

I 

Relativistic correction estimate fm (H82,3/5CL) - -8.8035E-OI, -5.3340E-Ol elatom 
";',clear Thomson correction fwr - -1.4078E-02 eJ'atom 

E 
keV 

1.069000E -02 
1.142761E-02 
1.221612E-02 
1.305?03C 02 

1.3960lOE-02 
1.492335E-02 
1.595306E-02 
t.705382E-02 
1.823053E-02 
1.948844E-02 
2.o67800E-02 
2.083314E-02 
2.<Y.l?450C 02 

2. 1 07890E-02 
2. 120550E-02 

2. 1 52200E -02 
2.227063E-02 
2.380730E-02 
2.545001 E-02 
2.720606E-02 
2.908327E-02 

3. 1 09002E-02 
3.3235231'. -02 
3.552846E-02 
3.675000E-02 
3.731250E-02 
3.746250E-G2 
3.768750E -02 
3.797993E-02 
3.825000E-02 
4.060:).34E - 02 

4.340 198E-02 
4.639671 E-02 
~.959809E-02 

5,302035£- 02 

5.667876E-02 
6.058959E-02 
6,4.77028E-02 

6.9239'\2E-02 
IAUIfJ'J)t:-1J2 

7.91241IE-02 
8.458368E·· G2 
9.041995E-c-2 
9.665893E -02 
1.033284E-OI 
1.104581E-01 
1.180797E-OI 
I. I 97980E - ~IJ 

1.202796E-01 

1.210020E- 01 

f, 
e/atom 

1.25974E+01 
1.24613E+01 
1.23 1 26E+O 1 
1.21106.t:+Ol 

1.18573E+Ol 
1.15312E+01 
1.1 0943E+0 1 
1.04739E+OI 
9.50254E+OO 
7.65798E+OO 
2.52909E+00 
5.78709E-01 
3.556??C.,.OO 

- 1.10546£+01 
-2.96724E+00 

4. 1 8486E+OO 
9.69595E+OO 
1.41247E+0; 
1.62788E+0; 
1.73987E+0 1 
1.79337E+0 1 
1.81250E+0 1 
L.81188E+OI 
1.80053E+01 
1.79230E+0 I 
1.78768E+01 
1.78559E+Ol 
1.78515E+OI 
1.78383E+OI 
1.78235E+OI 
1.76342E+Ol 
1.75358E+0 I 
1.74i23E+OI 
i.73214E~0 I 
1.7:2687E+OI 

1.72569E+O: 
1.72887£+0, 
1.73807E+OI 
1.75100£+01 
.. 7b~~Ut:+(; I 
i .79251 £+01 
1.80861 E+OI 

1.81521E+OI 
1.80626E+0 I 
1.76679E+01 
1.64758E+01 
1.05893E+0 I 
2.48370E+00 

- 9.07462E+00 

5.83OO7E.00 

f, 
e/atom 

2.424IE-OI 
2.7242E-OI 
3.0634E-Oi 
3.+l76E 01 

3.8832E-Ol 
4.3773E-Ol 
4.9378E-Ol 
5.5717E-OI 
6.2855E-01 
7.0875E-OI 
7.880IE-01 
7.9858E-01 
8.09631: 01 
8.1543E-01 

1.5691E+OI 
1.5 1 34E+OI 
1.3936E+OI 
I. 1898E+01 
1.0082E+01 
8.5183E+00 
7.2406E+00 
6.2405E+00 
5.4887E ... 00 
4.9481E+00 

4.7430E+00 
4.6642E+00 
4.6447E+00 
4.638 1 E+OO 
4.604IE+00 
4.5747E+00 
4.3856E+OO 

4.2820E+00 

4.2700E+00 
4.3313E+00 
4.4514E+00 

4.61 86E+00 
4.8239E+00 
5.0598E+00 
5.3207E+00 
J.bUlJt:+W 
5.6952E+{X) 
5.7150E~00 

5.7131 E+IX) 
5.6880E+00 
5.639IE+00 
5.5664E+00 
5.4707E+00 
5.4470E+OO 
5.44C.'E+00 
2.8833E+C 1 

fL 
cm'/g 

6.5808E+03 
6.918IE+03 
7.2775E+03 
7.66161::+03 
8.0726E+03 
8.5 I 24E+03 
8.9826E+03 
9.48 1 4E+03 
I.OOO6E+04 
1.0554E+04 
I.1060E+04 
1.1124E+04 
1.I192C...o4 

I. I 227E+04 
2.1475E+05 

2.0407E+05 
1.8160E+05 
1.4504E+05 
1.1496E+05 
9.0865E+04 
7.2251E+04 
5.8252E+04 
4.7927E+04 
4.0418E+04 

3.7455E+04 
3.6277E+04 
3.598 I E+04 

3.57 1 5E+04 
3.5 I 80E+04 
3,4709E+04 
3.1 J4IlE+04 

2.8632E+04 

2.6709E+04 
2.5343E~04 

2,4365E.,.04 

2.3648E+04 
2,3105E+04 
2.267iE+04 
2.230IE+04 
2.1~62E+04 

2.0889E+04 
'.9608E+C4 
" .8337E+04 
1.7Q78E+04 
1.58)8E+04 
1.·1625E+0·1 
1.3·\46E+04 
U195E+04 
1.31:6E+04 
6.915.,,,+04 

7.0 1 280E+00 
1.35690E+OO 
L:l44OlJr.-OO 

4.00000E-03 

a(coh+inc} 
cm'ig 

2.0774E-04 
2.8236E-04 
3.8179E-04 
5.13581:: 04 
6.8733E-04 
9.1519E-04 
1.2124E-03 
1.598IE-03 
2.0960E-03 
2.7353E-03 
3.4505E-03 
3.552IE-03 
J.G599C OJ 

3.717IE-03 

3.804JE-03 

4.0274E-03 

4.59OOE-03 
5.9023E-03 
7.5529E-03 
9.6186E-03 
1.2191E-02 
1.5377E-02 
1.9304E-02 
2.4120E-02 
2.6954E-02 
2.8322E-02 
2.869JE-02 
2.9256E-02 
2.9998E-02 
3.0692E-02 
J.7134E-02 

4.5756E-02 
5.6122E-02 
6.8523E-02 
8.3286E-02 

1.0078E-OI 
1.2139E-OI 
1.4558E-OI 
1.7383E-01 
2.0664E-OI 
2.4458E-OI 
2.8825E-01 
3.3825E-OI 
3.9525E-OI 
4.5990E-01 
5.J289E-01 
6.1490E-OI 
6.3391E-OI 
6.392?E-01 
6.~734E-OI 

L 
M 
~ 

o 

[.LK 

cm'/g 

1II 
IV 
1Jl 

II 

O.oooE+oo 
O.OOOE+OO 
O.OOOE+oo 
o.ooor:; .... oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE.,.OO 

O.oooE+oo 
O.OOOE+OO 

O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 
O.oooE+OO 

O.OOOE+OO 
OJlOOE+OO 
O.oooE.,.OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.UWE+lJ() 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OG 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

6.45930E+OO 

1.05150E+OO 
:l.j(j(J(J()h-UI 

3.75000E-02 

nm 

1.160E+02 
1.085E+02 
1.0 1 5E+02 
9.4941:+01 

8.881E+01 
8.308E+01 
7.772E+01 
7.270E+OI 
6.80IE+OI 
6.362E+OI 
5.996E+01 
5.95IE+01 
S.90<iC...ol 

5.882E+01 
5.847E+01 

5.76IE+01 

5.567E+01 
5.208E+01 
4.872E+OI 
4.557E+OI 
4.263E+01 
3.988E+01 
3.73IE+Ol 
3.490E+01 

3.374E+Ol 
1.1211'+01 
3.31OE+Ol 
3.290E+01 
3.264E+01 
3.241 E+OI 
J.IJ)4t.+UI 

2.857E+01 

2.672E+0~ 

2.500E+01 
2.338E+Ol 
2.187E+0 1 
2.046E+01 
1.914E+OI 
1.791E+01 
1.675E+OI 
I. 567E+0I 
I. 466E+0I 

1.37IE+OI 
1.283E+OI 
1.200E+OI 
!.122E+Ol 
: .050E+01 
.. 035E+01 
.. 03IE+01 
1.025E+01 
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432 C. T. CHANTLcR 

TABlll 1: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0,00 1-0.0 lO keY to E - 400-1000 keY - Continued. 

E 
keY 

l.228080E-01 

l.262272E-01 
1.349368E-01 

l.442475E-01 
1.542005E-01 

,1.648404E -01 

1:'162144£ - 0 1 
1.883732E~1 
2.013709E-01 
2.152655E-Ol 
2.JUIIMIH::-UI 

2.312800E-OI 

2.348200E-OI 

2,357640E-OI 
2.37 1 800E-01 
2,407200E-01 
2.459970E-Ol 
2.493120E-OI 

2.531280E-01 

2.541456E-01 
2.556720E-01 

2,594880E-OI 

2.629708E-01 
2,811158E-OI 
3,005128E-01 
3,212482E-01 

3.237920E-01 
3.287480E-01 
3.300690E-OI 
3.320520E-OI 

3.370080E-OI 

3.434143E-OI 

3.671099E -0 I 
3.924405E-01 

4.195189E-01 

4,484657E-01 

4.794098E-01 
J,124119IE-O, 

5.478508E-0! 

5,856525E-01 

6.260625E-0\ 

6.692609E-0\ 
7.154399E-OI 
7,648052E-01 
8.175768E-OI 
8.739896E-0 1 

9,342948E -0 1 
9.987612E-01 

! .006362E+00 
:.021766E+00 
\.025873E+00 
·1.030-l70E+00 

1.0nC35E+00 

I.O.v.i242E+OO 

1,0-17438£+00 
1.050448E+OC 

1.056757E+OC 

1.067676E+00 

I.On5~OE+00 

1.'41 345E+OO 
1.220098E+00 
1 .. 104235E+OO 
1.329762E+00 

1.:15011SE+00 
1.35554J£+00 

f, 
e1atom 

1.83831E+OI 

2.49094E+O I 

2.69 I 29E+0 I 
2.58805E+0 1 
2.50823E+OI 

2.45573E+0 1 
2.418 30E+O 1 
2.38736E+OI 
2.3569IE+OI 

2.32062E+01 
2.2576HI::+0\ 

2.24862E+01 

2.19714E+OI 

2.1 4258E+0 1 
2,19251E+01 
2.23 1 36E+O I 
2.24530E+0 1 
2.24616E+0 1 

2.23623E+01 

2.22022E+01 
2.23830E+0 1 

2.25540E+01 
2.26273E+01 

2.28052E+O 1 
2.28942E+0 I 

2.28837E+0 I 
2.28535E+0 1 
2.26699E+O I 
2.241 46E+O I 

2.27008£+0 I 
2.29808£+01 
2.3 1609E+0 I 
2.36093E+O 1 
2.401 74E+01 

2.44283£+01 

2.48334E+Ol 

2.52117E+0 I 
2.:;5344E+O I 

2.57581 E+OI 
2.58356E+Ol 

2.571 45E+0 I 
2.53265£+01 
2.45726E+0 1 
2.32763E+01 
2, I 0953E+0 I 
1.72308E+01 

9,1 2863E+00 
-2,07108E+01 

- 3. i 2480E+0 I 
-9,03039E+01 
- 1,82253E+01 
-6.28678E+01 

- 3.46204£+01 

9,74265£+00 

2.73002E+00 
-4.661 99E+OI 

5.53400E+01 

9.69930£+0 I 
9.82231 E+OI 
5.3139IE-.-01 

~.00358E+OI 

3.52682E-.-01 
:q5627E·01 
3.3IS98E~01 

!.10702E+OI 

f, 
e1atom 

2.4522E+01 

1.8495E+01 
1.0559E+01 
7,7222E+00 

6.5612E+00 

5.9659E+00 

5.6058E+00 
5.3667E+00 
5.2069E+00 

5.1113E+00 
5.U7bUE+OU 

5.0758E+00 

5.0772E+00 

5.0780E+00 
6,1132E+00 
6,1316E+00 
6,164IE+00 
6,1 874E+00 

6.2170E+00 

6,2253E+00 

6.5697E+00 

6.6082E+00 
6.6454E+00 

6.8629E+00 
7. 1 258E+00 
7.41 99E+00 
7.4560E+00 
7.5258E+00 
7. 5443 E+OO 
3.0953E+00 

8. 1672E+00 
8.2586£+00 

8.5749£+00 
8.8619E+00 
9,0984E+00 

9.2709E .. 00 

9.3700£+00 
9.3853E+00 

9,3 131E+00 

9,1646E+00 

8.9538E+00 
8.6950£+00 
8,40 I 5E+00 

8.0850E+00 
7,7559E+00 

7.422 I £+00 

7.0895£+00 
6.7625E+00 
6.7094E+00 
6.5972E+00 
6.5674E+00 
!,9685E+02 

).8230£+02 

9.2293E+0 1 

8,7297hOI 
7.5985E+OI 

:.7427E+02 

1.0~IOE+02 

8.3310E+01 
2.14741:+01 
2.049IE+01 
2 . .199~E+OI 
2.5302E.01 
2.6055£.01 
2.(\226£+01 
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f.L 
cm'lg 

5.7949E+04 
4,2523E+04 

2.2710E+04 

1.5536E+04 

1.2348E+04 

1.0503E+04 
9.2322E+03 
8.2681E+03 

7.5040E+03 
6.8907E+03 
o,4UI~I::+Uj 

6.369 1 E+03 
6,2748E+03 

6.2507E+03 
7.4800E+03 
7.3922E+03 
7.27 I 9E+03 
7.2024E+03 

7. 1 277E+03 

7.1087E+03 

7.457 1 E+03 
7.3906E+03 

7.3337E+03 
7.0849E+03 
6.8814£+03 

6.7030E+03 
6.6826E+03 
6,6435E+03 
6,6332E+OJ 
7,0752E+03 

7.0331E+03 

6.979IE+03 

6,7787E+03 
6.5534E+03 

6.2940E+03 

5.9993E+03 

5.6721E+03 
j,3146E+03 

4.9333E+03 

4.5414E+03 
4.1505E+03 

3.7704E+03 
3,4080E+03 
3.0679E+03 
2,7531 E+03 

2.4645E+03 

2.202 I E+03 
1.9650E+03 
1.9348E+03 
1.8738E+03 
1.8579E+03 
5.5439E+04 

5,1262E+04 

2,5600E+04 

2.4187E+04 
2.099210+04 

4.7859h04 

2.8295E-.-0·1 

2.2542£-.-04 
S.4602E~0.1 

~.8739E~()3 

5.338SE·W 
5.5219h03 
5.6006E~()J 

S.61.l8E+03 

u( coh+ inc) 
cm'lg 

6.6764E-01 

7.0660E-01 
8.0865E-OI 

9.2168E-01 

1.0463E+00 

1.1830E+00 
1.3322E+00 
1.4943E+00 

1.6696E+00 
1.8583E+OO 
:!.UOO;!b+UU 

2,0760E+00 

2.124IE+00 

2. 1369E+OO 
2.156IE+00 
2.204IE+00 
2.2755E+00 
2.3202E+OO 

2.3716E+00 

2.3853E+00 
2,4058E+00 

2.4570E+00 
2.5036E+00 
2,7443E+00 
2,9969E+00 

3,2607E+00 

3.2926E+00 
3.3543E+00 
3,370710+00 

3.3953E+00 
3.4564E+00 

3.5346E+00 
3.8177E+00 
4.1085E+00 
4,4O'57E+00 

4.7076E+00 

5.0 125E+00 
j,3186E+00 

5,6239E+00 

5,9263E+00 

6.2238E+00 
6.5 I 42E+00 

6.795SE+00 
7.0656E+OO 
7,3223E+00 
7.5638E+OO 

7.788 I E+OO 
7.9937E+00 
8.0158E+00 
8.0592E+00 
8.0705E+00 
8.0830E+00 

8.0872E+00 

8.1 248E+00 

8.1 279E+00 
8.13juE+00 

8.1517E+OO 
8.1788E+00 
g,1906E+OO 

8.3421 E+OO 
8.4825E+00 
8.5988E+OC 

8.6280hOO 
8.6494E+OO 

8.6548E+OO 

f.LK 
cm'/g 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O,OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
U.lJ\JUb+UU 
O.OOOE+OO 

0.000£+00 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 

O.OOOE+OO 
0,000£+00 

O.OOOE+oo 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O,OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 

O.OOOE+OO 

0.000£+00 

O,OOOE+OO 
O.OOOE ... OO 

O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 

O,OOOE+OO 
O,OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

nm 

1.0 IOE+O I 

9.822E+00 
9. I 88E+OO 
8.595E+00 

8.040E+00 
7,52IE+00 

7.036E+OC 
6,581E+00 

6. I 57E+OC 
5,760E+OO 
~.jIH;c+l!U 

5.361E+00 

5.280E+00 
5.259E+00 
5,227E+00 
5.15IE+00 
5,04OE+00 

4.973E+00 

4.898E+00 

4.878E+00 
4.849E+OO 

4.778E+00 
4.715E+00 
4,410E+00 

4. I 26E+00 
3.859E+00 
3,829E+00 
3.77IE+00 
3,756El+00 

3.734E+00 

3.679E+00 
3.610E+00 

3.377E+00 
3.1 59E+00 
2,955E+00 

2.765E+OO 

2.586E+00 
2.419E+00 

2,263E+00 

2,1 17E+00 

\.980E+00 
1.853E+00 

1.733E+00 
1.621E+00 
1.516E+00 
1.419E+00 

1.327E+00 
1.241£+00 

1.232E+00 
1,213£+00 

1.209E+00 
1.203E+00 

1.201E+00 

1.1 85E+00 

I. I 84E+00 
1.1801:+00 

1.1 73E+00 

1.161 E+OO 
1.1 56E+OC 
1,086E+00 
\.(\\6E+00 
9.506E-01 

9.324£-01 
9.183E-01 

9.I46E-01 
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r,sLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.363684E+OO 
1.384038E+OO 
1.394281 E+OO 
1.441972E+OO 
1.464043B-t.OO 
1.469?29E I 00 
1.478757E+OO 
1.490486E+OO 
1.500828E+OO 
I.S93329E+OO 
1.61 3570E+OO 
1.638267E+OO 
1.644853E+OO 
1.654732E+OO 
1.679430E ... OO 

1.703269E+OO 
1.820795E+OO 
1.946430E+OO 
2.080733E+OO 
2.224304E+OO 
2.377781 E+OO 
2.541 848E+OO 
2.7 I 7235E+OO 
2.904724E+OO 
3. 105 150E+OO 
3.3 I 9406E+OO 
3.548445E+OO 
3.793288E+OO 
4.055024E+OO 
4.334821 E+OO 
4.633924E+OO 
4.953664E+OO 
~.29:>467E+OO 

5.660855E+OO 
6.051453E+OO 
6.330114E+OO 
6.4?7004R+OO 

6.452841 E+OO 
6.469004E+OO 
6.491597E+OO 
6.588486E+OO 
6.872544E+OO 
6.9 I 5365E+OO 
6.977736E+OO 
7.005787E+OO 
7.047864E+OO 
7. I 53056E+OO 
7.279342E+OO 
7.392525E+OO 
7.420472E+OO 
7.465039E+OO 
7.576458E+OO 
7.902609E+OO 
8.M7890E+OO 
9.0J0794C.,.OO 

9.653919E+OO 
1.032004E+01 
1.103212E+01 
1.1 79334E+OI 
1.260708E+0 I 
1.347697E+OI 
1.-W0688E+0 I 
1.540095E+OI 
1.646362E+OI 
1.759961 E+OI 

II 
e/atom 

3.35620E+Ol 
3.61837E+Ol 
3.69343E+0 I 
3.92420E+OI 
3.96497E+Ol 
3.90393E,OI 

'4.04854E+Ol 
4.1 7773E+0 1 
4.26969E+OI 
.4.81698E+Ol 
4.89574E+OI 
4.95007E+Ol 
4.91613E+OI 
5.0133IE+OI 
~.I~092E ... Ol 

5.243 I 4E+Ol 
5.5 I 592E+0 I 
5.63045E+Ol 
5.67615E+Ol 
5.70313E+OI 
5.72578E+OI 
5.74366E+OI 
5.76654E+Ol 
'.777'OE+OI 
5.79683E+OI 
5.7923IE+OI 
5.77660E+OI 
5.75448E+OI 
5.72709E+Ol 
5.69459E+OI 
5.65589E+Ol 
5 .60639E+0 I 
5.54141E+Ol 

5.44933E+OI 
5.29075E+OI 
5.02829E+0 I 
4.71910R+01 

4.36091E+OI 
4.44402E+Ol 
4. 71568E+0 I 
5.02049E+0 I 
5.1 7067E+0 I 
5.1521IE+OI 
5.06636E+0 I 
4.89754E+0 I 
5.09205E+OI 
5.27796E+OI 
5.3603IE+OI 
5.35120E+OI 
5.27858E+OI 
5.38921 E+O 1 
5.51658E+OI 
5.68936E+0 I 
5.8')739E+01 
5.95IJ.:lL-t-OI 

6.02080E+0 1 
6.06562E+0 1 
6.09')84E+0 I 
6.11.17IE+OI 
6.1 2555E+0 1 
6.1 3937E+OI 
6.14520E+0 I 
6.1')702E+0 I 
6.1 423.1E+01 
6.1 3558E+0 I 

3.0860E+OI 
3.1 114E+Ol 
3.1210E+OI 
3.1601E+Ol 
3. 1764E+OI 
3.IS02E,01 

3.3691E+Ol 
3.3719E+Ol 
3.3698E+OI 
3.1840E+Ol 
3.1233E+Ol 
3.0444E+OI 
3.0226E+OI 
3. I 069E+OI 
3.0218E ... Ol 

2.9389E+Ol 
2.5477E+OI 
2.2054E+Ol 
1.9415E+OI 
1.7664E+Ol 
1.6083E+Ol 
1.4655E+Ol 
1.3375E+OI 
1.2204E+OI 

1.1046E+Ol 
9.9289E+OO 
8.9307E+OO 
8.0443E+OO 
7.256 I E+OO 
6.5544E+OO 
5.9072E+OO 
5.3120E+OO 
4. 78jOE+OO 
4.3 I 85E+OO 
3.8956E+OO 
3.6294E+OO 
l.S4?RF.+OO 

3.5200E+OO 
1.0534E+OI 
1.0459E+OI 
1.0145E+OI 
9.334IE+OO 
9.2306E+OO 
9.0844E+OO 
9.0205E+OO 
1.2435E+OI 
1.2089E+OI 
1.1696E+01 
I. I 369E+01 
1.1295E+OI 
1.2942E+01 
1.2650E+01 
1.1871E+01 
1.0736E+OI 
9.GG74C..-OO 

8.6411 E+OO 
7.7194E+OO 
6.9021 E+OO 
6. I 767E+OO 
5.5326E+OO 
.).9456E+OO 
4.4134E+OO 
3.9290E+OO 
.1.4954E+00 
3.1 1 23E+OO 

6.5675E+03 
6.524OE+03 
6.4961E+03 
6.3599E+03 
6.2965E+03 
6.2787E,03 

6.61 19E+03 
6.5653E+03 
6.5160E+03 
5.7994E+03 
5.6174E+03 
5.3929E+03 
5.3330E+03 
5.4489E+03 
5.2217E...o3 

5.0074E+03 
4.0607E+03 
3.2882E+03 
2.7079E+03 
2.3046E+03 
1.9629E+03 
1.6731E+03 
1.4285E+03 
1.2193E+03 

1.0324E+03 
8.6807E+02 
7.304OE+02 
6.1 544E+02 
5.1931E+02 
4.388IE+02 
3.6995E+02 
3.1120E+02 
L.6LLjb+Ul 

2.2139E+02 
1.8682E+02 
1.6639E+02 
1 'iQQRF+n? 
1.583 I E+02 
4.7257E+02 
4.6756E+02 
4.4688E+02 
3.94 I 6E+02 
3.8737E+02 
3.7783E+02 
3.7366E+02 
5. 1 203E+02 
4.9046E+02 
4.6628E+02 
4.4633E+02 
4.4 I 76E+02 
5.03 I 4E+02 
4.8456E+02 
4.3594E+02 
.1.6882E+02 
J.I067E..-02 

2.5976E+02 
2.1708E+02 
1.8 1 56E+02 
1.5200E+02 
1.2736E+02 
1.0650E+02 
8.8903E+OI 
7.40.17E+OI 
6.1614£+01 
5.1.120£+01 

(1(cOh+iric) 
cm21g 

8.6627E+OO 
8.6815E+OO 
8.6904E+00 
8.7270E+OO 
8.7414E+OO 
S.7450E,OO 

8.7502E+OO 
8.7567E+OO 
8.7621E+00 
8.7974E+00 
8.8022E+OO 
8.8067E+00 
8.8077E+00 
8.8090E+00 
8.8113E..-OO 

8.8123E+00 
8.80 17E+00 
8.7659E+OO 
8.7055E+00 
8.6213E+OO 
8.5142E+00 
8.3854E+OO 
8.2363E+00 
8.068IE+OO 

7.8825E+00 
7.6811E+00 
7.4655E+00 
7.2376E+00 
6.9990E+00 
6.7516E+00 
6.497 I E+OO 
6.237 I E+OO 
).~/J4b+W 

5.7076E+00 
5.44IIE+00 
5.2616E+00 
5.?I1I3E ... OO 

5. I 853E+00 
5. 1754E+00 
5.1616E+00 
5.1028E+00 
4.9362E+00 
4.9118E+00 
4.8765E+00 
4.8608E+00 
4.8374E+00 
4.7795E+00 
4.7113E+00 
4.6515E+00 
4.6369E+00 
4.61 38E+00 
4.5567E+OO 
4.395/E+00 
4.1 453E+00 
3.9012E..-OO 

3.6642E+00 
3.4350E+00 
3.214IE+00 
.1.0018E+00 
U987E+00 
2.6048E+00 
2.4204E+00 
2.2455E+00 
2.0R02E+OO 
1.92.l3E+00 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUUb+UU 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O'/)()I)E ... OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE..-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O'OOOE+OO 
O'OOOE+OO 
O.oooE+OO 
0.000£+00 
0.000£+00 

A 
nm 

9.092E-OI 
8.958E-OI 
8.892E-Ol 
8.598E-Ol 
8.469E-Ol 
S.435E-OI 

8.384E-OI 
8.318E-Ol 
8.26IE-Ol 
7.781E-OI 
7.684E-Ol 
7.568E-Ol 
7.538E-OI 
7.493E-Ol 
7.383E-Ol 

7.279E-OI 
6.809E-OI 
6.370E-Ol 
5.959E-OI 
5.574E-Ol 
5.214E-Ol 
4.878E-Ol 
4.563E-OI 
4.268E-OI 

3.993E-OI 
3.735E-OI 
3.494E-OI 
3.269E-OI 
3.058E-OI 
2.860E-OI 
2.676E-OI 
2.503E-OI 
2.J4Ib-UI 

2.190E-OI 
2.049E-OI 
1.959E-OI 
1.929E-OI 

1.92IE-OI 
1.917E-OI 
1.91OE-01 
1.882E-OI 
1.804E-OI 
1.793E-OI 
1.777E-OI 
1.770E-OI 
1.759E-OI 
1.733E-OI 
1.703E-OI 
1.677E"-01 
1.671E-OI 
1.661E-OI 
1.636E-OI 
1.569E-OI 
1.468E-OI 
1.373E-OI 

1.284E-OI 
I.10IE-01 
1.124E-OI 
1.051E-OI 
9.834E--02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E -02 
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TABLE 1: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1 -0.0 10 ke V to E - 400--1 000 ke V - Continued. 

E II f, j.L u(coh+inc) j.LK A 
keY eiatom elatom cm'/g cm'/g cm'/g nm 

I.881398E+OI 6.127511"+01 ?77lfiR..oo 4.2784E+I)1 1.1777E+OO O.OOOE+OO 6.590E-02 
2.011215E+01 6.11858E+OI 2.4740E+00 35699E+OI 1.6403E+OO O.oooE+OO 6.165E-02 
2. 1 49988E+OI 6. 109 II E+01 2.2088E+OO 2.9814E+OI 1.5117E+OO O.oooE+OO 5.767E-02 
2.2QS338E+01 6.09926E+01 1.9735E+OO 2.4919E+OI I.391SE+OO O.oooE+OO 5.395E-02 
2.45~23E+O 6.089 I 6E+01 I.7648E+00 2.0845E+OI 1.2802E+OO O.oooE+OO 5.046E-02 
2.6264.:50E+UI o.U79UIE+OI 1.5796E+00 1.7454E+OI I.l766E+OO O.oooE+OO 4.72IE-02 
2.807676E+01 6.06889E+OI I.4043E+00 I.4516E+Ol 1.0806E+OO O.oooE+OO 4.416E-02 
3.001405E+01 6.05693E+OI 1.243lE+OO 1.2019E+01 9.9t95E-Ol O.oooE+OO 4.13IE-02 
3.208502E+O I 6.04331E+01 I. 1 oooE+oo 9.9491E+OO 9.1018E-01 O.oooE+OO 3.864E-02 
3.429889E+01 6.02729E+OI 9.698IE-Ol 8.2058E+OO 8.3495E-OI O.oooE+OO 3.615E-02 
3.66655IE+OI 6.00727E+OI 8.5514E-01 6.7684E+OO 7.6586E-OI O.oooE+oo 3.381E-02 
3.9 I 9543E+OI 5.9797SE+OI 7.5440E-Ol 5.5857E+OO 7.0255E-01 O.oooE+OO 3.163E-02 
4.1 89992E+O I 5.93350E+Ol 6.6606E-OI 4.6 I 33E+OO 6.4463E-OI O.oooE+OO 2.959E-02 
4.428032E+O 1 5.82962E+01 6.01 15E-OI 3.9399E+OO 6.oo49E-OI O.oooE+OO 2.800E-02 
4.479101 E+O I 5.75906E+Ol 5.S853E-Ol 3.8 1 32E+OO 5.9174E-OI O.oooE+OO 2.768E-02 
4.495808E+OI 5.711IOE+Ol 5.8449E-Ol 3.7730E+OO 5.8893E-Ol O.oooE+OO 2.758E-02 
4.513881E+Ol 556908E+01 5.8017E-Ol 3.7301E+OO 5.8592E-Ol O.oooE+OO 2.747E-02 
4.540992E+O I 5.7 I 266E+O I 3.37ooE+00 2. I 537E+O 1 5.8146E-Ol I.787E+OI 2.730E-02 
~ .6087688,01 5.8424JIl·MH 3.2926E ... 00 2.0734E...oI 3.7057E-OI 1.722E+OI 2.tl90E-02 
4. 788 I 59E+O I 5.94838E+Ol 3.1007E+00 1.8793E+OI 5.4353E-Ol I.564E+01 2.589E-02 
5.1 1 8542E+O 1 6.02477E+Ol 2.7819E+00 1.5773E+OI 4.9966E-OI 1.316E+Ol 2.422E-02 
5.471721E+01 6.06492E+01 2.4927E+00 !.322lE+OI 4.5978E-Ol l.I06E+Ol 2.266E-02 
5.849270E+OI 6.09oo5E+01 2.2324E+00 1. 1076E+O 1 4.2360E-Ol 9.282E+OO 2.120E-02 
6.252870E+Ol 6.10674E+OI 1.9950E+00 9.2594E+00 3.9080E-Ol 7.771E+OO 1.983E-02 
6.684318E+O 1 6.11788E+OI 1.7825E+00 7.7388E+OO 3.6110E-Ol 6.503E+OO 1.855E-02 
7. I 45536E+O 1 6. 1 2539E+O I 1.5924E+00 6.4675E+oo 3.3424E-01 5.44IE+OO 1.735E-02 
7.638578E+OI 6.13038E+01 l.4225E+00 5.4046E+OO 3.0996E-Ol 4.551E+OO 1.623E-02 
8. I 6564OE+0 1 6. I 3369E+OI l.269IE+00 4.5102E+OO 2.8803E-OI 3.802E+OO 1.518E-02 
8.729069E+01 6. 1 3547E+0 I 1.l288E+00 3.7529E+OO 2.6823E-Ol 3. I 69E+OO 1.420E-02 
9.33 I 374E+O I 6.13914E+OI 1.oo24E+00 3.1 1 74E+OO 2.5035E-OI 2.636E+OO 1.329E-02 
9.975239E+Ol 6. I 3874E+OI 8.8835E-01 2.5845E+OO 2.3420E-OI 2. I 87E+OO 1.243E-02 
1.066353E+02 6. I 3770E+O I 7.R71RF.-OI ? Id?QP..oo ? 19MB-OJ I SISE+OO I 163E-02 
1.139931E+02 6. l3625E+0 I 6.9796E-01 1.7769E+OO 2.0643E-Ol 1.506E+OO 1.088E-02 
1.2 1 8587E+02 6.l3452E+01 6.1 874E-OI 1.4736E+OO 1.9450E-01 1.249E+OO 1.017E-02 
1.302669E+02 6. I 3264E+0 I 5.4857E-OI 1.222IE+OO 1.8369E-Ol 1.037E+OO 9.518E-OJ 
1.392553E+02 6. I 3067E+0 1 4.8639E-Ol 1.0 I 36E+00 1.7388E-OI 8.601E-0! 8.903E-03 
1.4880401".+02 o.12~()7b+UI 4.3129E-Ol 8.4080E-0! 1.6495E-OI 7.136E-0! 8.329E-03 
1.59 I 356E+02 6. I 2669E+01 3.8247E-01 6.9749E-01 J.5682E-OI 5.921E-Ol 7.79IE-03 
1.701 I 59E+02 6. I 2475E+0! 3.3920E-Ol 5.7865E-01 1.4938E-01 4.913E-0! 7.288E-OJ 
1.8 1 8539E+02 6. I 2287E+OI 3.oo84E-Ol 4.8009E-OI 1.4256E-01 4.076E-Ol 6.818E-03 
1.944018E+02 6.1210SE+01 2.6684E-OI 3.9835E-01 1.3628E-OJ 3.382E-Oi 637gE-OJ 
2.078156E+02 6.1 I 934E+O I 2.3733E-01 3.3143E-01 1.3047E-OI 2.815E-0: 5.966E-OJ 
2.22IS48E+02 6.1 I 775E+01 2.1117E-OI 2.7586E-OI ;.2509E-OJ 2.344E-OI 5.5S!E-OJ 
2.J74835E+02 6. I I 627E+0 I 1.8790E-01 2.2962E-01 !.200SE-OJ 1.952E-OI 5.22!E-OJ 
2.S38699E+02 6.1 I 489E+0 1 1.672IE-01 1.9114E-0I 1.154OE-Ol 1.62SE-OI 4.884E-OJ 
2.7 I 3869E+02 6.!1362E+OI 1.4880E-01 1:5912E-OI 1.1099B-OI 1.353E-Ol 4.569E-03 
2.901 I 26E+02 6.1 I 244E+O! 1.3243E-01 1.3247E-01 1.0684E-OI 1.127E-OI 4.274E-OJ 
3.101304E+02 6.11135E+Ol 1.1786E-OI I.I029E-01 1.029IE-0! 9.38IE-02 3.998E-03 
3.31 5294E+02 6. I I 035E+O I 1.0491E-OI 9.1832E-02 9.9162E-02 7.8!!E-02 3.740E-OJ 
3.5~ ~O·19E, 02 6.; ()l)42E, 0 I 'J.3380E 02 7.64<)613-02 9.5587E-02 6.50413-02 3.498E-03 

3.788588E+02 6.[ 0857E+0 I 8.3124E-02 6.3674E-02 9.216IE-02 S.416E-02 3.273E-03 
4.05000 I E+02 6. i 0779E+0 I 7.3998E-02 5.3024E-02 8.8867E-02 4.509E-02 3.06!E-OJ 
4.329451 E+02 6.; 0707E+0 I 6.5877E-02 4.4!58E-02 8.5690E-02 3.755E-02 2.864E-OJ 
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srn Z = 62 

;:,'!l1iC weight - 1.503600E+02 glmol. nominal density p (glcm3
) - 7.5100E+00 

... ~JI1ls/atom) - lJ.(cm2/g) x 2.49679E+02. E(eV) lJ.(cm2/g) - !2(e/atom) X 2.79864E+05 

S (dges. Edge energies (keV): 

v 
IV 

4.68342E+OO 

I. 7.2280E+00 

I.08~E+OO 
1.29000E-00 

L 
M 
N 
N 

II 
I 

V 

7.73680E+OO 
1.54070E+OO 
3.45700E-00 

1.29000E-OO 

) III 2. I 3000E-02 N VI 2.13000E-02 

L 
M 
N 
o 

II 
III 
II 
~ I 

;:\3tivistic correction estimate frel (H82.3/5CL) - -9.1787E-OI. -5.5500E-OI e/atom 
'Jdcll!" Thomson correction IN!" - !.4025D 02 ciatoffi 

£ 
keY 

5J90000E-03 
5.472500E-03 
5.494500E-03 
:>.:>2IJOOE-UJ 

5.610000E-03 
1.069000E-02 
1.l4276IE-02 
1.221612E-02 
1 J05903E-02 

IJ960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.087400E-02 
2.1 1 9350E-02 
2. I 27870E -02 
2. I 40650E-02 

2. 1 72600E-02 
2.227063E-02 
:.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327£-02 

~.I09OO2E-02 

3.323523E-02 
1552846E -02 
3.665200E-02 
172l3ooE-02 

3.736260E-02 

3.758700E-02 

:U97993E-02 
3.814800E-02 

-t060054E-02 
-U40I9SE-02 
4.63967IE-02 

4.959809E-02 
5.302035E-02 
.:'.667876E-02 
6.058959E - 02 
6...177028E-02 
6.92.\942E-02 

7.401695E-02 
7.91241IE-02 
8.45~_168E-02 

'1.041 995E '-02 
~1.665893E-02 

. .I)33284E-01 

1.26627E+01 

1.26395E+0 1 
1.26200E+0 I 
1.203291::+U 1 

1.26384E+O I 
I. I 9895E+O 1 
I. I 8453E+O I 
1.l6714E+OI 
1.14588E+O 1 

1.l1936E+OI 
1.08539E+0 1 
1.04023E+0 1 
9.80180E+00 
8.82703E+00 
7.04772E+00 

1.54367E+00 
1. I 3415E+00 

- 5.42605E+00 
-1.35144E+OI 
-4.7779IE+00 

2.94811 E+OO 
7.74 1 65E+00 
1.31791E+01 
1.56856E+0 I 
1.69697E+O I 
1.757761:"1-01 

1.77918E+OI 

I. 77805E+0 I 
1.76467E+OI 
1.75585E+0 I 
1.75059E+01 

1.74830E+01 

1.74764E+01 

1.74536E+01 
1.74423E+OI 
1.72685E+01 
: . 70890E+0 1 
l.69349E+Ol 
1.68151 E+OI 
1.67350E-.-OI 
1.66946E+0: 
1.66887E+OI 
1.67318E+01 
1.67934E+01 
1.68862E+0 1 
1.70075[+01 
1.71534[+01 

1.73175E+OI 

1.7.+882E+0 1 
1.76:177E+01 

h 
I"latom 

O.OOOOE+OO 

O.OOOOE+oo 
O.OOOOE+oo 
3.3428E-02 
3.5067E-02 
1.9065E-OI 
2.1975E-OI 
2.5270E-OI 
2.9009E-OI 

3.3254E-OI 
3.8080E-OI 
4.3567E-OI 
4.9806E-Ol 
5.6895E-OI 
6.4942E-01 

7.4060E-01 
7.4345E-Ol 
7.659IE-OI 
7.7195E-OI 
1.6823E+OI 

1.6205E+OI 
1.5230E+01 
1.2929E+OI 
1.0907E+01 
9.1 675E+00 
7.74{j()E"l-OO 

6.635IE+00 

5.7999E+00 
5. 1 995E+00 
4.9880E+00 
4.8988E+00 

4.8768E+00 

4.8670E+00 

4.8155E+00 
4. 1 94'il:.+W 

4.5712E+00 
4.4534E+00 
4.4363E+00 
4.4994E+00 
4.6244E+00 
4.7895E+OO 
4.9941 E+C{) 
5.2307[+00 

5.4931E+00 
5.7767E+00 
6.0781[+00 
6.3945E+(lO 

6.7245E+00 
7.0670[+00 
7.4187[+00 

O.OOOOE+OO 

O.OOOOE+oo 
O.OOOOE+oo 
1.6925E+03 
1.7494E+03 
4.9912E+03 
5.3817E+03 
5.7893E+03 
6.2 I 68E+03 

6.6666E+03 
7.1413E+03 
7.6430E-i'03 
8. I 735E+03 
8.7342E+03 

9.3260E+03 
9.9489E+03 
9.9677E+03 
1.0114E+04 
1.0 I 53E+04 
2. 1994E+05 
2.0874E+05 
1.9 I 39E+05 
1.5198E+05 
1.1994E+05 
9.4305E+04 
7.4545E+04 

5.9727E+04 

4.8839E+04 
4.0958E+04 
3.8087[+04 
3.6842E+04 

3.6529E+04 

3.6238E+04 
3.5484E+04 
3.5 1 76E+04 
3.1510E+04 
2.8716E+04 
2.6760E+04 
2.5388E+04 
2.4410E+04 
2.3649E+04 
2.3068E+04 
2.2601 E+04 

7.2203E+04 
2.1842E+04 
2. 1 498E+04 
2.1158E+04 
2.0813E+04 
2.0-+62E+04 
:2.tJ09_~[+0-+ 

7.31180E+OO 
1.4 I 980E+OO 
2.65600E-00 

5.50000E-03 

a(coh+inc) 
cm2/g 

6.9802E-06 
7.580IE-06 

7.7466E-06 
8.0016E-06 
8.6676E-06 
2.1769E-04 
2.9547E-04 
3.9898E-04 
5.3599E-04 

7.1638E-04 
9.5263E-04 
1.2604E-03 
1.6593E-03 
2. 1 736E-03 

2.8332E-03 
3.6748E-03 
3.7027E-03 
3.9257E-03 
3.9867E-03 
4.0793E-03 
4.3170E-03 
4.743IE-03 
6.0922E-03 
7.7874E-03 
9.9064E-03 
1.2:l4ZE-UZ 

1.5804E-02 

1.9820E-02 

2.4740E-02 
) TN4F-02 

2.8779E-02 

2.9155E-02 

2.9725E-02 
3.07.39E-02 
3.1178E-02 
3.8015E-02 
4.6799E-02 
5.7350E-02 
6.996IE-02 
8.496IE-02 
1.0272[-01 
~.n63E-01 

1.4815E-01 

1.7676E-01 
2.0997E-01 
2.4834E-01 
2.9248E-OI 
:U:298E-01 
4.e051 E-O 1 

':.657:'E-01 

L 
M 
N 
o 

III 
IV 
III 
II 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.clOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.COOE+OO 
O.(XlOE+OO 
O.(XlOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

6.71620E+OO 
1.10600E+OO 
2.47400E-OI 

3.74000E-02 

2.300E+02 
2.266E+02 
2.257E+02 
2.243E+02 

2.210E+02 
1.I60E+02 
1.085E+02 
1.015E+02 
9.494E+OI 
8.88IE+Ol 
8.308E+OI 
7.772E+OI 
7.270E+01 
6.80IE+01 

6.362E+01 
5.95IE+01 
5.940E+01 
5.850E+OI 
5.827E+01 
5.792E+01 
5.707E+Ol 
5.567E+Ol 

5.208E+01 
4.872E+OI 
4.557E+OI 
4.263E+01 
3.988E+Ol 

3.73IE+01 
3.490E+01 
3.383E 101 

3.332E+OI 

3.318E+01 

3.299E+OI 
3.264E+01 
3.250E+OI 
3.054E+01 
2.857E+01 
2.672E+01 
2.500E+01 
2.338E+01 
2.187E+01 
2.046E+OI 
1.914E+01 

1.791 E+O: 
1.675E+01 

1.567E+OI 
1.466E+OI 
1.371E+01 

1.28JE+Ol 
1.2CKlE+O 1 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections, Z - I ~ 92. from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

1.1 04581 E-OI 
1.180797E-0I 
1.262272E-OI 
L264200E,01 
1.283550E-{})" 
I.28871OE-OI 
I.296450E-OI 
1.315800E-OI 
L149111RF-0I 

1.442475E-Ol 
1.542005E-01 
1.648404E-OI 
1.762144E-Ol 
1.883732E-01 
2.013709E-01 
2.152655E-OI 
2.301188E-Ol 
2A24S201i-OI 

2.459970E-OI 
2.461630E-OI 
2.471526E-Ol 
2.486370E-Ol 
2.523480E-OI 
2.602880E-OI 
2.629708E-OI 
2.642720E-Ol 
2.653344E -01 
2.669280E-01 
2.709120E-OI 
2.811158E-Ol 
3.005128E-01 
3.212482E-01 
3.387860E-Ol 
3.4341 43E-01 
3.439715E-Ol 
3.453543E-Ol 
3.474285E-OI 
3.526140E-OI 
3.671099E-01 
3.924405E-01 
4.195189E-01 
4.484657E-OI 
4.794098E-Ol 
5.12489IE-OI 
5.478508E -0 I 
5.856525E-01 
6.260625E -0 I 
6.692609E -0 1 
7.154399E-01 

7.648052E-OI 
8.175768E-01 
8.739896E-01 
9.342948E -0 I 
9.987612E-01 
i .058596E+00 
: .067676E+00 
: .074799E+00 
: .079 I 20E+00 
: .083880E+00 
i .08560 I E+OO 
: .1 00470E+00 
: . I 0 1804E+00 
I . 104894E+00 
1.1 ' 15.<'OE+00 
1.1 ~8120E+00 

it 
elatom 

1.75779E+OI 
1.67935E+O I 
1.2 I 953E+O I 
1.18732E+0 I 
4.57 1 23E+OO 

-5.6071IE+OO 
7.46222E+OO 
1.85482E+01 
?42054E+Ol 

2.66405E+Ol 
2.59725E+0 1 
2.54221E+Ol 
2.50802E+O I 
2.48489E+O I 
2.46523E+Ol 
2.44326E+Ol 
2.41117E+OI 
2.35743E I 01 

2.31 082E+o 1 
2.30637E+01 
2.25093E+0 1 
2.30267E+O 1 
2.34389E+OI 
2.36149E+01 
2.35887E+0 I 
2.35359E+O 1 
2.33800E+0 I 
2.35687E+0 I 
2.37570E+0 I 
2.39501 E+O 1 
2.41 360E+0 1 
2.42503E+0 I 
2,42230E+0 I 
2.40876E+0 1 
2.40469E+0 1 
2.37930E+Ol 
2.40828E+Ol 
2.43706E+0 1 
2.47276E+0 1 
2.SI49SF+O 1 

2.55827E+Ol 
2.60155E+OI 
2.64347E+0 1 
2.6S172E+0 1 
2.71333E+OI 
2.733S6E+O I 
2.73853E+0 1 
2. 72192E+0 1 
2.67680E I 0 I 

2.59251 E+O 1 
2.44866E+0 1 
2 .20524E+0 1 
l.76240E+01 
7.62859E+00 

- 2.82664E+0 1 
-4.86805E+0 I 
- 8.59703E+0 I 
- 1.75445E+02 
-6.1 3805E+0 1 
- 3.2391 6E+0 1 

l.OSI03E+OI 
3.46767E+00 

- 4. 42086E+0 1 
5.5587IE+OI 
9.80484E+01 

fz 
elatom 

7.3833E+00 
7.3107E+00 
7.2022E+OO 
7. I 993E+00 
7. I 696E+00 
7.1615E+00 
2.7774E+OI 
2.4102E+OI 
1.9268E+Ol 

1.20 I 9E+Ol 
9.3022E+OO 
8. I 361E+00 
7,4982E+00 
7.0809E+00 
6. 7785E+00 
6.5526E+00 
6.3906E+OO 
6.306SE+OO 

6.2898E+00 
6.289 1 E+OO 
6.2850E+00 
7.3376E+OO 
7.3380E+00 
7.3492E+OO 
7.3560E+00 
7.3598E+00 
7.3632E+00 
7.70ISE+00 
7.722 1 E+OO 
7.7859E+00 
7.9430E+00 
8.1448E+OO 
8.3278E+OO 
8.3764E+00 
8.3823E+00 
8.3968E+OO 
8.943 1 E+OO 
9.ooo4E+00 
9. 1 564E+00 
9.4048E.~OO 

9.6195E+00 
9.7825E+00 
9.8809E+00 
9.9070E+00 
9.8523E+00 
9.7 1 44E+00 
9.5062E+00 
9.2425E+00 
8.')378E+OO 

8.6055E+00 
8.2573E+00 
7.9025E+00 
7.5483E+00 
7.2000E+00 
6.7464E+00 
6.6812E+00 
6.6305E+00 
6.600IE+00 
1.9232E+02 
1.7763E+02 
9.0944E+OI 
8.5790E+01 
7.5043E+01 
1.7135E+02 
8.2475E+OI 

1.8707E+04 
1.7327E+04 
1.5968E+04 
1.5938E+04 
1.5633E+04 
1.5552E+04 
5.9956E+04 
5. 1 264E+04 
3.9963E+0-1 

2.33 1 8E+04 
1.6883E+04 
1.3813E+04 
1.1909E+04 
I.0520E+04 
9.4208E+03 
8.5190E+03 
7.772IE+03 
7.2796E+OJ 

7. 1 557E+03 
7.1501E+03 
7.1 1 69E+03 
8.2591E+03 
8.138IE+03 
7.9019E+03 
7.8285E+03 
7.7940E+03 
7.7664E+03 
8.075IE+03 
7.9773E+03 
7.7513E+03 
7.3972E+03 
7.0955E+03 
6.8794E+03 
6.8263E+03 
6.8200E+03 
6.8045E+03 
7.2039E+03 
7. I 434E+03 
6.9803E+03 
6.7069E+03 

6,4172E+03 
6.1047E+03 
5.7682E+03 
5,410IE+03 
5.0330E+03 
4.6422E+03 
4.2495E+03 
3.8649E+03 
3.4963C-r03 

3. 1 490E+03 
2.8265E+03 
2.5305E+03 
2.2611 E+03 
2.0175E+03 
1.7836E+03 
1.75 i 3E+03 
1.7265E+03 
1.7 1 17E+O:l 
4.9657E+04 
4.5793E+04 
2.3128E+04 
2.1791 E+04 
1.9008E+04 
4.:1 1 44E+04 
2.0460E+0..) 

rr(coh+inc) 
cm2/g 

5.393IE-OI 
6.2194E-OI 
7.1428E-01 
7.165IE-OI 
7.390IE-01 
7,4504E-Ol 
7.5412E-01 
7.7695E-OI 
8.1698E-Ol 

9.3068E-OI 
1.0559E+OO 
1.1933E+00 
1.3432E+OO 
1.5060E+00 
1.6819E+00 
1.871IE+OO 
2.0737E+OO 
2.24IJE;-OO 

2.2894E+00 
2.2916E+00 
2.3050E+00 
2.325IE+00 
2.3752E+00 
2.482 1 E+OO 
2.5180E+OO 
2.5354E+00 
2.5496E+00 
2.5709E+00 
2.6240E+00 
2.759 1 E+OO 
3.012IE+OO 
3.276IE+00 
3.4938E+00 
3.5503E+00 
3.5571 E+OO 
3.5739E+OO 
3.5990E+00 
3.6615E+00 
3.8335E+OO 
4. I 244E+OO 

4.4216E+00 
4. 7235E+00 
5.0283E+00 
5.3343E+00 
5.6393E+00 
5.9415E+00 
6.2388E+00 
6.5289E+00 
6.80991:+00 

7.0797E+00 
7.336 1 E+OO 
7.5773E+00 
7.80 1 4E+OO 
8.0068E+00 
8. 1 692E+00 
8.1917E+00 
8.2090E+00 
8.2193E+00 
8.2305E+00 
8.2345E+00 
8.2685E+00 
8.2715E+OO 
8.278:1E+OO 
8.2929E+00 
8.:l280E+00 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
0.0001:;-00 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.122E+Ol 
I.050E+01 
9.822E+OO 
9.807E+OO 
9.659E+OO 
9.62IE+OO 
9.563E+OO 
9,423E+OQ 
9.1881:1'00 

8.595E+OO 
8.040E+OO 
7.52 I E+OO 
7.036E+00 
6.582E+00 
6. I 57E+00 
5.760E+00 
5.388E+00 
.3.114E1'OO 

5.040E+00 
5.037E+OO 
5.017E+OO 
4.987E+00 
4.913E+OO 
4.763E+OO 
4.715E+OO 
4.692E+00 
4.673E+00 
4.645E+00 
4.577E+OO 
4,410E+OO 
4. 1 26E+OO 
3.S59E+OO 
3.660E+OO 
3.610E+00 
3.604E+00 
3.590E+OO 
3.569E+00 
3.5 1 6E+OO 
3.377E+00 
3.1S9E+OO 

2.955E+OO 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+CXl 
1.7331:+00 

1.62IE+OO 
1.516E+OO 
1.419E+00 
1.327E+00 
1.241E+OO 
1.17IE+00 
1.161E+00 
1.154E+OO 
1.149E+OO 
1.1 44E+OO 
1.142E+00 
1.I27E+OO 
1.125E+OO 
:.I22E+OO 
:.115E+00 
j .099E+CXl 
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TABlE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1600 'keV - Continued. 

E 
keY 

1.141345E+00 
1.220098E+00 
1.304285E+00 
1.391~E+00 
1.394281 &.00 
1.41 2701 E+OO 
1.41 8380E+OO 
1.426899E+00 
1.448 1 96E+00 
1.490486E+00 
1.509886E+00 
1.532996E+OO 
1.539159E+00 
1.548403E+00 
1.511514E+00 
1.593329E+00 
1.688344E+00 
1.103269E+OO 
1.1 141 86E+OO 
I. 72 I011E+OO 
1.731414E+00 
1.757256E+00 
1.820795E+00 
1.946430E+00 
2.080733E+OO 
2.224304E+00 
2.311781 E+OO 
2.541 848E+00 
2.717235E+00 
2.904724E+00 
3.105150E+00 
3.3 I 9406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.334.821 E ... OO 

4.633924E+00 
4.953664E+00 
5.295461E+00 
5.660855E+00 
6.05 1 453E+00 
6.469004E+00 
6.581876E+00 
6.682619E+00 
6.709.-j&L\£+OO 

6.749781 E+OO 
6.850524E+00 
6.915365E+00 
7.1 65564E+00 
7.27524 J E+OO 
7.304488E+00 
7.348359E+00 
7.392525E+00 
7,4580J6C-;-OO 

7.582064E+00 
7.6981 16E+00 
7.729063E+00 
7.775434E+00 
7.891536E+00 
7.902609E+00 
8.447890E+00 
9.030794E+00 
9.65J919E+OO 

1.032oo4E+0 1 

1.1 O~212E+O 1 

fl 
e/atom 

8.9280IE+01 
4.95530E+01 
3.96116E+01 
3.582I1E+01 
3.57153E+01 
3.43521E+01 
3.22479E+OI 
3.47203E+0 1 
3.73457E+01 
3.97283E+01 
4.04616E+01 
4.08754E+01 
4.02580E+01 
4. I 7223E+0 1 
4.3861 7E+0 1 
4.53584E+OI 
4.99084E+OI 
5.03 1 48E+Ol 
5.0435IE+OI 
5.00904E+01 
5.1 0595E+0 1 
5.24272E+01 
5. 44469E+01 
5.65598E+OI 
5.74177E+01 
5.79036E+01 
5.81303E+01 
5. 83666E+O1 
5.85529E+Ol 
5.88209E+Ol 
5.90602E+OI 
5.90207E+OI 
5.8915IE+Ol 
5.87228E+01 
5.84761E+01 
5.8 1 800E+OI 

5.78318E+OI 
5.74103E+OI 
5.68644E+OI 
5.61302E+01 
5.50264E+Ol 
5.27412E+0 1 
5. 1 3760E+0 1 
4.82974E+0 1 
4..17163£+01 

4.82774E+01 
5.13435E+01 
5.21218E+01 
5.28838E+0 1 
5.1818IE+Ol 
5.01326E+01 
5 .20594E+0 1 
5.30809E+0 1 
5.J8886C-;-O 1 

5.465'+5E+01 
5A582-iE+OI 
5.38-105E+0 1 
5"+9428E+01 
5.62108E+01 
5.62920E+0 1 
5.8646IE+OI 
6.00049E+01 
6.086 .. :1:+0 I 

6.14251 E+O 1 
6.1793~E+OI 

fz 
e/atom 

5.0508E+OI 
2.0527E+Ol 
2. 1 087E+0 1 
2.4884E+01 
2.5023E+01 
2.5754E+01 
2.5922E+01 
3.0566E+Ol 
3.0908E+01 
3.1 249E+OI 
3.14IOE+01 
3. 1 572E+0 1 
3.16IOE+01 
3.3517E+Ol 
3.3441E+01 
3.3219E+OI 
3. 1 007E+OI 
3.0569E+01 
3.0239E+OI 
3.0028E+OI 
3.0882E+OI 
3.0052E+OI 
2.8002E+01 
2.4273E+01 
2.1 142E+01 
1.8839E+OI 
1.7177E+01 
1.5650E+OI 
1.4270E+01 
1.3027E+OI 
1.1797E+OI 
1.0598E+OI 
9.5323E+00 
8.5812E+00 
7.7360E+00 
6.9839E ... 00 

6.3137E+00 
5.6849E+00 
5.1162E+00 
4.613IE+00 
4. 1 674E+00 
3.7560E+00 
3.6557E+00 
3.5699E+00 
3.51\69£+00 

1.0486E+Ol 
1.01 55E+01 
9.9509E+00 
9.2642E+00 
9.0154E+00 
8.95 1 8E+00 
1.2348E+OI 
1.2208E+01 
1.2005C-t-OI 

1.1638E+01 
1.1318E+OI 
1.1241E+Ol 
1.2884E+01 
1.2596E+Ol 
l.2569E+Ol 
I. 1 380E+Ol 
1.0264E+01 
9.1 1530E+OO 

8.2105E+00 
7.3402E+00 

1.2385E+04 
4.7084E+03 
4.5247E+03 
5.005 1 E+03 
5.0226E+03 
5. 10 1 9E+03 
5.1 I 48E+03 
5.9950E+03 
5.9730E+03 
5.8675E+03 
5.8220E+03 
5.7638E+03 
5.7475E+03 
6.0581E+03 
5.9553E+03 
5.8348E+03 
5.1398E+03 
5.0228E+03 
4.9369E+03 
4. 8828E+03 
4.9917E+03 
4.786 I E+03 
4.304IE+03 
3.490 I E+03 
2.8437E+03 
2.3703E+03 
2.02 I 7E+03 
1.723IE+03 
1.4697E+03 
I.255IE+03 
1.0632E+03 
8.9351E+02 
7.5181E+02 
6.3311E+02 
5.339 1 E+02 
4.5089E ... 02 

3.813IE+02 
3.2117E+02 
2.7039E+02 
2.2807E+02 
1.9273E+02 
1.6249E+02 
1.5544E+02 
1.4950E+02 
1.1\79SEl02 

4.3478E+02 
4. 1 488E+02 
4.027IE+02 
3.61 83E+02 
3.4680E+02 
3.4298E+02 
4.7029E+02 
4.6216E+02 
4.5049E .... 02 

4.2957E+02 
4.1 147E+02 
4.070IE+02 
4.6372E+02 
4.4670E+02 
4.4513E+02 
3.7700E+02 
3.1809E+02 
2.6621 E+02 

2.2266E+02 
1.8621 E+02 

cr(coh+inc) 
cm2/g 

8.3549E+OO 
8.4952E+OO 
8.6115E+OO 
8.7007E+00 
8.7032E+OO 
8.7182E+OO 
8.7227E+00 
8.729IE+OO 
8.744IE+00 
8.7696E+OO 
8.7795E+OO 
8.7899E+00 
8.7924E+OO 
8.7960E+OO 
8.804IE+00 
8.8 I 04E+00 
8.8250E+00 
8.8256E+00 
8.8257E+00 
8.8256E+00 
8.8254E+00 
8.8239E+OO 
8.8152E+00 
8.7798E+OO 
8.7 I 97E+OO 
8.6359E+OO 
8.5292E+OO 
8.4009E+OO 
8.2522E+00 
8.0845E+00 
1.8993E+00 
7.6984E+00 
7.4832E+00 
7.2557E+00 
7.01 75E+00 
6.7704E+OO 

6.5161E+00 
6.2563E+00 
5.9928E+00 
5.7270E+00 
5.4605E+00 
5. 1 948E+00 
5.126IE+00 
5.0660E+00 
5.0S01E,OO 

5.0265E+00 
4.9681E+00 
4.9310E+00 
4.79 1 8E+00 
4.7326E+00 
4.7170E+00 
4.6938E+OO 
4.6706E+00 
4.GJ64E-;-OO 

4.5728E+00 
4.5 \ 45E+00 
4.4991 E+OO 
4.4763E+00 
4.4 1 98E+00 
4.41 45E+00 
4. 1 638E+00 
3.9193E+00 
J.MI9E+OO 

3.4522E+00 
3.2307E+00 

O.OOOE+OO 
O.oooE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE ... OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-;-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O. 000 E+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.086E+OO 
1.016E+OO 
9.506E-0[ 
8.9[ IE-OI 
8.892E-OI 
8.776E-OI 
8.74IE-01 
8.689E-01 
8.56IE-0[ 
8.318E-0I 
8.21IE-0[ 
8.088E-01 
8.055E-0[ 
8.007E-01 
7.889E-01 
7.78IE-01 
7.344E-0[ 
7.279E-01 
7.233E-01 
7.204E-0[ 
1.16IE-OI 
7.056E-Ol 
6.809E-01 
6.370E-OI 
5.959E-0I 
5.574E-Ol 
5.214E-OI 
4.878E-01 
4.563E-01 
4.268E-01 
3.993E-01 
3.735E-O[ 
3.494E-01 
3.269E-OI 
3.058E-01 
2.S60E-OI 

2.676E-0) 
2.503E-OI 
2.34IE-01 
2.190E-Ol 
2.049E-OI 
1.9[7E-01 
1.884E-01 
1.855E-Ol 
1.848E-OI 

1.837E-01 
1.810E-01 
1.793E-Ol 
1.730E-Ol 
1.704E-Ol 
1.697E-01 
\.687E-O\ 
1.677E-OI 
I.GG2E-OI 

1.635E-01 
1.611E-01 
1.604E-Ol 
1.595E-Ol 
1.571E-01 
1.569E-01 
1.468E-OI 
1.373E-OI 
1.234E-OI 

1.201E-01 
1.124E-OI 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 k.eV Continued. 

keY 

1.26070SE.j..() I 

1.347697E+0 1 
1.440688E+O 1 
1.540095E+O 1 
1.6%~62E+o'1 
1.759961 E+O I' 
1.88 I 398E+O I 
2.011215E+01 
2. 1 49988E+O I 
2.298338E+O 1 
2.456923E+OI 
2.626450E+O 1 
2.807676E+Ol 
3.oo1405E+Ol 
3 .208502E+O I 
3.429889E+0l 
3.666551E+Ol 
3.919543E+OI 
".189992E,OI 

4.4791OIE+OI 
4.589752E+OI 
4.660003E+O I 
4.678737E+O I 
4.706837E+Ol 
4. 777089E+O I 
4. 788 I 59E+O I 
5.1 1 8542E+O 1 
5.47172IE+Ol 
5 .849270E+O 1 
6.252870E+O I 
6.684318E+O I 
7. 1 45536E+O I 
7 .638578E+O I 
8. I 65640E+0 I 
8.729069E+0 I 
9.33 I 374E+OI 
9.9752391:'1'0 I 

1.066353E+02 
1.139931 E+02 
1.2 I 8587E+02 
1.302669E+02 
1.392553E+02 
1.488640E+02 
I .591356E+02 
1.70 I 159E+02 
1.818539E+02 
1.944018E+02 
2.078156E+02 
2.22 I 548E+02 
2.3748.15E+02 
2.538699E+02 
2.71 3869E+02 
2.901126E+02 
3.101304E+02 
5 .. ' I 52,)4E+l)2 

~.5.wo49E+02 

3.788588E+02 
4.050()O i E+02 
4 . .129451 E+02 

elatom 

6.20339E+O 1 
6.:2 1 879E+O I 

6.23534E+O 1 
6.23992E+Ol 
6.24411E+OI 
6.24459E+01 
6.23903E+O I 
6.23 1 77E+O I 
6.22344E+0 I 
6.2 1 44OE+O I 
6.20492E+0 1 
6.19516E+01 
6.18538E+01 
6. I 7569E+OI 
6. 1 6432E+O I 
6.15 1 54E+O I 
6. 1 3696E+0 I 
6.1 I 938E+0 I 
6.09665E+O I 
6.06307E 101 

5.99454E+OI 
5.931 18E+Ol 
5.81331E+01 
5.672 10E+0 1 
5.81477E+OI 
5.94373E+0 I 
5.95434E+01 
6.09184E+0 I 
6. 1 4636E+0 I 
6.17813E+0 1 
6.19873E+0 1 
6.2 I 242E+0 1 
6.22 1 65E+0 1 
6.22786E+O 1 
6.23211E+01 
6.23457E+0 1 
6.23573E+0 1 
u.23883E'I'O I 

6.238IOE+0 [ 
6.23684E+0 I 
6.23525E+0 I 
6.23345E+0 I 
6.23153E+01 
6.22955E+0 1 
6.22757E+01 
6.22562E+0 I 
6.2237IE+0] 
6.22187E+0 I 
6.220 I OE+O I 
6.2 I 845E+0 I 
6.2 I 693E+0 I 
6.21551 E+O I 
6.21419E+01 
6.21 297E+0 I 
6.21185E+0 I 
b.21 U~ II:.+U I 

6.20985E+0 I 
6.20896E+0 I 
6.208 15E+0 1 
6.20741E+Ol 

e/atom 

6.5679E+00 
S.8g20E+OO 

5.271IE+00 
4.7077E+00 
4.200SE+00 
3.7379E+00 
3.3484E+00 
2.9663E+00 
2.6460E+00 
2.3624E+00 
2.IIIIE+00 
1.8879E+00 
!.6898E+00 
1.5024E+00 
1.332 1 E+OO 
!.1796E+00 
1.0428E+00 
9.1997E-OI 
8.1156E-OI 
7.164SE-OI 

6.3304E-01 
6.0513E-01 
5.884IE-OI 
5.8407E-OI 
3.3575E+00 
3.2817E+00 
3.27ooE+00 
2.9424E+00 
2.638 I E+oo 
2.3625E+00 
2.1 1 37E+00 
1.889IE+00 
1.6883E+00 
1.5088E+00 
1.3466E+OO 
1.l983E+00 
1.0664E+00 
9.4360E-OI 

8.3837E-01 
7.4336E-OI 
6.5918E-01 
5.8459E-01 
5.1848E-Ol 
4.5988E-OI 
4.0794E-OI 
3.6189E-Ol 
3.2107E-01 
2.8487E-Ol 
2.5307E-01 
2.2533E-01 
2.0065E-Ol 
1.7868E-01 
1.5913E-01 
IAI72E-OJ 
1.2623E-01 
1. 1 24.H:.-U I 

l.00i5E-01 
8.9218E-02 
7.948IE-02 
7.08101;.-02 
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1.5586E+02 
1.3057E+02 

1.0946E+02 
9. 1 450E+OI 
7.6330E+Ol 
6.354IE+OI 
5.2927E+01 
4.41 25E+OI 
3.6820E+OI 
3.075IE+01 
2.5706E+OI 
2.1505E+01 
1.8006E+OI 
1.4976E+OI 
1.2421E+OI 
1.0289E+01 
8.509IE+OO 
7.0220E+OO 
5.7947E+OO 
4.7856EtOO 

3.9553E+OO 
3.6898E+OO 
3.5338E+OO 
3.4937E+OO 
1.9963E+Ol 
1.9226E+01 
1.9113E+OI 
1.6088E+OI 
1.3493E+01 
1.1303E+01 
9. 4604E+00 
7.9093E+OO 
6.6 1 24E+00 
5.528 1 E+OO 
4.6 I 53E+00 
3.8418E+00 
3.1983E+00 
2.6530ETOO 

2.2003E+00 
1.8250E+00 
1.5 I 39E+00 
1.2559E+OO 
1.0420E+00 
8.6458E-01 
7.1742E-Ol 
5.9536E-01 
4.9411E-01 
4.1010E-0l 
3.4081 E-OI 
2.8387E-01 
2.3646E-Ol 
1.9698E-01 
1.6410E-01 
1.3672E-01 
1.1391E-01 
~.4':1UI:.-U2 

7.9088E-02 
6.5906E-02 
5.4923E-02 
4.5773E-02 

3.01 79E+OO 
:l.IH4 IIi+OO 

2.6 1 96E+OO 
2.4346E+OO 
2. 2590E+OO 
2.0930E+OO 
1.9364E+OO 
I.7891E+OO 
1.6509E+OO 
1.5217E+00 
1.40IIE+OO 
1.2888E+OO 
I. I 845E+OO 
1.0879E+OO 
9.9858E-OI 
9.162IE-Ol 
8.4038E-OI 
7.7073E-OI 
7.0687E-OI 
6 • .re44E-OI 

5.9507E-OI 
5.7674E-Ol 
5.6565E-OI 
5.6275E-OI 
S.5847E-OI 
5.4802E-OI 
5.4640E-01 
S.0210E-Ol 
4.6182E-OI 
4.2525E-OI 
3.9210E-OI 
3.6208E-01 
3.3492E-OI 
3.1036E-01 
2.8817E-0I 
2.6813E-OI 
2.5004E-01 
2.3370E-Ol 

2.1 894E-0I 
2.0560E-01 
1.9353E-01 
1.8259E-OI 
1.7267E-Ol 
1.6365E-OI 
1.5543E-OI 
1.4792E-01 
1.4104E-OI 
1.3472E-Ol 
1.2888E-OI 
1.2347E-01 
1.1 844E-01 
1.1 374E-OJ 
1.0~33E-01 

1.0518E-0I 
1.0126E-01 
')./YL~t.-UL 

9.3973E-02 
9.0572E-02 
8.7306E-02 
8.4162E-02 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE~OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
1.653E+OI 
1.593E+OI 
1.584E+OI 
1.338E+OI 
1.125E+OI 
9.443E+00 
7.9 1 7E+00 
6.628E+00 
5.548E+OO 
4.643E+00 
3.88 1 E+OO 
3.236E+00 
2. 699E+00 
2.241E'I'OO 

1.860E+OO 
1.544E+OO 
1.28IE+OO 
1.063E+00 
8.826E-01 
7.326E-OI 
6.080E-OI 
5.047E-Ol 
4.189E-01 
3.477E-0\ 
2.890E-01 
2.408E-OI 
2.007E-Ol 
1.672E-01 
J.393E-01 
1.16IE-OI 
9.677E-02 
~.064E-02 

6.720E-02 
5.600E-02 
4.667E-02 
3.889E-02 

run 

l.OSlE-OJ 
9.834E-02 

9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.16SE-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.l63E-02 
2.959E-02 

2.768E-02 
2.701E-02 
2.66IE-02 
2.650E-02 
2.634E-02 
2.595E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.Z4JI: 02 

1.l63E-02 
1.088E-02 
1.0[7E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79\E-03 
7.288E-03 
6.818E-03 
6.378E-03 
5.966E-03 
5.58IE-03 
5.221E-03 
4.884E-03 
4.569E-OJ 
4.274E-03 
3.998E-OJ 
3.740B-03 

3.498E-03 
3.273E-03 
3.061E-03 
2.864E-03 
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Eu Z= 63 

~lOmjc weight - l.5l9600E+02 glmol. nominal density p (glem') - 5.2280E+OO 

.. ,tbams/atom) - J.LCem2/g) X 2.52336E+02. £(eV) J.L(cm2/g) - bee/atom) X 2.76917E+05 

S edges. Edge energies (ke V): 

\1 
\1 
S 
o 

V 
IV 
III 

4.85190E+OO 
l.80000E+OO 
1.~09OE+OO 
1.33100E-OO 
2.20000E -02 

L 
M 
N 
N 
N 

II 

V 

VI 

8.05200E+00 
1.6 1 390E+00 
3.60200E-OO 
1.33200E-OO 
2.20000E-02 

L 
M 
N 
o 

II 
III 
II 

R(lativistic correction estimate fret (H82.3/5CL) - -9.564IE-OI, -5.7720E-01 e/atom 
\uclear Thomson correction tNT - -1.4328E-02 eiatom 

E 
keV 

1.069000E-02 
1.142761 E-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E -02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E -02 
2.1 56000E-02 
2.189000E-02 
2.1 97800E - 02 
2.211000E-02 
2.227063E-02 
? . ') 4A.OOOE: - 02 

2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3. 1 09002E-02 
3.1 I 6400E-02 
3.1 641OOE-02 
3.1 76820E-02 
3. 1 95900E-02 
3.243600E-02 
3.323523E -02 
3.552846E-02 
3.797993E - 02 
4.060054E-02 
4.340198E-02 
4.639671 E-02 
4.959809E-02 
S.J02035E-0:2 

5.667876E -02 
6.058959E - 02 
6..+ 77028E - 02 
6.923942E - 02 
7.401695E -02 
7.91241IE-02 
9.665893E-02 
1.03J284E -01 
1.104581 E-OI 
1.180797E-OI 
1.262272E -01 
1 .. 1,05360E-0 1 
1 .. 1,25340E - 0 1 
8"+51:\368E-02 
9041995E-02 

tl 
eiatorn 

L39833E+OI 
I.38468E+Ol 
1.36829E+0 1 
1.34837E+O I 
1.32373E+0 I 
1.29256E+O I 
1.25184E+OI 
1.1961 6E+01 
1.l1444E+0 1 
9.78838E+OO 
6.82 1 87E+OO 
2.42628E+OO 

-4.57615E+00 
-1.32262E+OI 
- 3.85948E+00 

1.46570E+00 
4. 427')()r;: ... no 
1.32311E+OI 
1.69560E+0 1 
1.88 1 77E+O 1 
1.97321E+Ol 
2.01 046E+0 1 
2.0 l107E+0 1 
2.01363E+Ol 
2.01315E+01 
2.0 I 522E+0 I 
2.0177IE+Ol 
2.01866E+Ol 
2.01102E+OI 
1.99568E+Ol 
1.97831E+Ol 
1.96243E+01 
1.95039E+OI 
1.94397E+0 I 
1.9H9SE+OI 

1.95454E+Ol 
1.96637E+OI 
1.97952E+Oi 
1.99539E+01 
2.01062E+OI 
2.02598E+Ol 
2.06028E+OI 
2.05930E+O I 
2.04181E+Oi 
: .98690E+0 1 
UW575E+OI 
1.46390E+0: 
8.01763E+00 
~.O-ID..J<SE+O i 

2.05260E+0 1 

h 
e/atorn 

2.5065E-OI 
2.8095E-OI 
3.l548E-O) 
3.5479E-OI 
3.9950E-O) 
4.5032E-OI 
5.0798E-OI 
5.7330E-OI 
6.4715E-OI 
7.3045E-0) 
8.2418E-OI 
8.7675E-O) 
9.0104E-OI 
9.0756E-OI 
1.8081E+OI 
1.774IE+Ol 
I. 7 ?94r;: ... O 1 

1.4940E+0) 
1. 2596E+01 
l.0552E+Ol 
8.8615E+00 
7.526IE+OO 
7.4848E+00 
7.2300E+00 
7. 1 655E+OO 
7.0947E+00 
6.8729E+OO 
6.5399E+00 
5.8100E+00 
5.3111E+00 
5.0003E+00 
4.8414E+00 
4.8054E+00 
4. 8696E+00 
5.0163EfOO 

5.1 276E+00 
5.1817E+00 
5. 2494E+00 
5.3225E+00 
5.3942E+00 
5.4590E+00 
5.574.1E+00 
5.5782E+OO 
5.5623£+00 
5.5260E+00 
5A691E+00 
5A328E+(XJ 
5AI47E+c() 
5.5126E+0<) 
5.5518E+O<) 

6.4928E+03 
6.808IE+03 
7.1513E+03 
7.5232E+03 
7.9247E+03 
8.356IE+03 
8.8 1 77E+03 
9.309IE+03 
9.8300E+03 
1.0379E+04 
1.0955E+04 
1.1261E+04 
1.1398E+04 
I. 1 435E+04 
2.2646E+05 
2.2060E+05 
2.1.:i64E ... 05 

1.7378E+05 
1.3706E+05 
1.0740E+OS 
8.4375E+04 
6.7035E+04 
6.6S08E+04 
6.3276E+04 
6.2460E+04 
6. 1 474E+04 
5.8676E+04 
5.4490E+04 
4.5285E+04 
3.8724E+04 
3.4105E+04 
3.0890E+04 
2.868IE+04 
2.7188E+04 
:2.6199EI04 

2.5052E+04 
2.3682E+04 
2.2443E+04 
2. I 287E+04 
2.0181 E+04 
1.9105E+04 
1.5970E+04 
1.4950E+04 
1.39..\5E+04 
1.2959E+04 
I.) '1':/SE+04 

1.1525E+04 
1.1.,14[+04 
! .~W4"E+O-l 
1-:'()O'E+()4 

7.6171OE+OO 
1.48060E+OO 
2.83900E-OO 
2.91151E-03 

a(coh+inc) 
('rn

2/g 

2.3138E-04 
3.1371E-04 
4.2314E-04 
5.6783E-04 
7.S814E-04 
I.OO7IE-03 
1.3312E-03 
1.7507E-03 
2.291IE-03 
2.9834E-03 
3.8660E-03 
4.4085E-03 
4.6705E-03 
4.742IE-03 
4.8508E-03 
4.9853E-03 
5.1298E-OJ 

6.3976£-03 
8.1705E-03 
1.0385E-02 
1.3137E-02 
1.6539E-02 
1.6674E-02 
1.7560E-02 
1.7801E-02 
1.8166E-02 
1.9098E-02 
2.0726E-02 
2.585IE-02 
3.2094E-02 
3.9662E-02 
4.8791 E-02 
5.9749E-02 
7.2837E-02 
8.83%E -0:2 

1.0680E-OI 
, .2847E-OI 
1.5385£-0; 
1.8345E-OI 
2.1779E-Ol 
2.5745£-0: 
4.1455£-01 
4.8182E-Ol 
5.5768E-OI 
6"+283E-0) 
7.3795E-Oi 
7.8978E-OI 
8.1414E-OI 
3.0304E-Ol 
J.55IilE-01 

L 
M 
N 
o 

III 
IV 
III 
II 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-I-OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.O<x)E+OO 
O.OOOEfOO 

O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

6.97690E+OO 
1.I6060E+OO 
2.56600E-01 
3.!8000E-02 

1.l60E+02 
I.085E+02 
1.01SE+02 
9.494E+OI 
8.88IE+Ol 
8.308E+Ol 
7.772E+0l 
7.270E+OI 
6.801E+Ol 
6.362E+Ol 
5.95IE+OI 
5.75IE+OI 
5.664E+01 
5.64IE+01 
5.608E+01 
5.567E+01 
S.S2SE-I-Ol 

5.208E+01 
4.872E+01 
4.557E+01 
4.263E+0) 
3.988E+01 
3.978E+01 
3.918E+Ol 
3.903E+01 
3.879E+OI 
3.822E+OI 
3.731E+Ol 
3.490E+Ol 
3.264E+OI 
3.054E+OI 
2.857E+OI 
2.672E+01 
2.5OOE+OI 
2.33gE 101 

2.187E+OI 
2.046E+01 
1.914E+01 
1.791E+01 
1.675E+01 
1.567E+Ol 
1.283E+OI 
1.200E+OI 
1.122E+Ol 
1.050E+OI 
9.822E+OO 
9.498E+00 
9.355E+OO 
1.466E+Ol 
1.371 E+O 1 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 1 0 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

1.330668E-0I 
1.338660E-OI 
1.349368E-Ol 
1.35864OE-01 
1.~2475E-Ol 

1.5~005E~1 
1.648404E-d'l-. 
1.762144E-Ol 
1.883732E-0I 
2.013709E-Ol 
2. 1 526:>:>b-U 1 

2.301188E-Ol 
2.459970E-Ol 
2.514680E-OI 
"'i'i~170F-OI 

2.563434E-Ol 
2.578830E-Ol 
2.617320E-Ol 
2.629708E-Oi 
2.782220E-OI 
2.811158E-0I 
2.824805E-Ol 
2.83616IE-Ol 
2.853195E-Ol 
2.895780E-Ol 
3.005128E-Ol 
3.212482E-Ol 
3.4341 43E-Ol 
3.529960E-01 
3.583990E-OI 
3.598398E-OI 
3.620010E-Ol 
3.671099E-OI 
3.67404OE-OI 
3.924405E-OI 
4.195189E-OI 
4.484657E - 01 
4.794098E-OI 
5.12489IE-OI 
5.478508E-OI 
5.856525E-OI 
6.260625E-OI 

6.692609E-OI 
7.154399E-01 
7.648052E-01 
~.17<;7A~F-Ol 

8.739896E-Ol 
9.342948E-Ol 
9.987612E-OI 
1.067676E+OO 
I. 108282E+00 
1.125246E+00 
I. 1 29769E+00 
1. 1 37388E+OO 
l.i41345E+OO 
1.1535i8E+00 
1.154797E+OO 
1.159439E+OO 
I. 1 66403E+OO 
1.183812E+OO 
1.22oo98E+OO 
1.304285E+00 
1.394281 E+OO 
1.450988E+OO 
L473197E+OO 

I, 
elatom 

- 1. I 3543E+OO 
I.05268E+O 1 
1.74020E+O 1 
2.04294E+O I 
2.75121E+Ol 
2.73781E+Ol 
2.669 I 4E+Ol 
2.62035E+O I 
2.58617E+Ol 
2.55896E+O I 
2.53303E+O I 

2.50291 E+O I 
2.45567E+O I 
2.42481E+Ol 
2.37259E+O I 
2.3 1 592E+O I 
2.36897E+O I 
2.41170E+Ol 
2.41 759E+O I 
2.43635b+O 1 

2.43 I 59E+O I 
2.42559E+O 1 
2.40941E+Ol 
2.42760E+O 1 
2.445 13E+O 1 
2.46278E+O 1 
2.48099E+O 1 
2.49 1 73E+O I 
2.48860E+Ol 
2.47172E+O I 
2.44650E+0 I 
2.47584E+Ol 
2.50440E+0 I 
2.50546E+OI 
2.56283E+O 1 
2.60851 E+O 1 
2.65623E+0 1 
2.70359E+OJ 
2.74868E+OI 
2. 78899E+0 J 
2.82087E+OI 
2.83979E-t-01 

2.84 I05E+0 1 
2.81906E+OI 
2.76594E+OJ 
2.66949E+0 I 
2.50563E+OI 
2.22513E+01 
I. 70426E+O I 
3.06861 E+OO 

-2.S!l4l:l2J::+Ul 
- 8.20948E+0 1 
- 1.69750E+02 
-1.9017IE+01 

l.Ot783E+Ol 
: .87356E+O I 
1.38350E+0 I 

-4.22153E+Ol 
5.50266E+0 I 
9.6 I 490E+01 
7 .13950E+0 I 
4.6467IE+01 
3.90677E+0 I 
3.69143E+01 
3.53536E+0 I 

h 
elatom 

5.4098E+OO 
2.3923E+OI 
2.2132E+01 
2.0730E+01 
1.2474E+OI 
8.5138E+OO 
7.0 1 92E+OO 
6.3220E+OO 
5.9356E+OO 
5.698 I E+OO 
::5.::5::501E+OO 
5.4699E+OO 
5.4503E+OO 
5.4568E+OO 
5.4650E+OO 
5.4677E+OO 
6.5544E+OO 
6.5797E+OO 
6.5883E+OO 
6./1:;3E+OO 

6.7432E+OO 
6.7567E+OO 
6.768IE+OO 
7.1 I 96E+OO 
7. 1 693E+OO 
7.3042E+OO 
7.580IE+OO 
7. 8865E+OO 
8.0 1 76E+OO 
8.0903E+OO 
8.1096E+00 
8.6637E+00 
8.7338E+00 
8.7378E+00 
9.0598E+OO 
9)558E+OO 
9.5996E+00 
9.7772E+OO 
9.8789E+OO 
9.899IE+OO 
9.8292E+OO 
9.6779ETOO 

9.4604E+00 
9.J926E+00 
8.8889E+OO 
8.5621E+00 
8.2228E+00 
7.8792E+00 
7.5375E+OO 
7.0t55E+00 
ti.7.342E+OO 

6.6234E+OO 
6.5945E+OO 
1.68S1E+02 
1.4194E+02 
8.4824E+Ol 
8.0464E+01 
6.6607E+Ol 
1.6397E+02 
7.9284E+OI 
2.8096E+Ol 
2.0!06E+Ol 
2.2058E+OI 
2.4519E+Ol 
2.S474E+OI 
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1.1 258E+04 
4.9488E+04 
4.5419E+04 
4.2251E+04 
2.3947E+04 
1.5289E+04 
1.1 792E+04 
9.9349E+03 
8.7256E+03 
7.8358E+03 
7. I 397ET03 

6.5823E+03 
6.1 353E+03 
6.0090E+03 
5.9273E+03 
5.9065E+03 
7.0382E+03 
6.9614E+03 
6.9377E+03 
6.6838E+03 

6.6425E+03 
6.6236E+03 
6.6083E+03 
6.9100E+03 
6.8559E+03 
6.7307E+03 
6.5341E+03 
6.3594E+03 
6.2896E+03 
6.2510E+03 
6.2408E+03 
6.6274E+03 
6.5880E+03 
6.5858E+03 
6.3929E+03 
6. 1756E+03 
5.9275E+03 
5.6475E+03 
5.3379E+03 
5.0036E+03 
4.6476E+03 
4.2807E+03 

3.9144E+03 
3.558IE+03 
3.2 1 84E+03 
2.9000E+03 
2.6053E+03 
2.3353E+03 
2.0898E+03 
1.8196E+03 
1.6826E+03 

1.63OOE+03 
1.6164E+03 
4.1027E+04 
3.4437E+04 
2.0363E+04 
1.9295E+04 
1.5908E+04 
3.8927E+04 
1.8546E+04 
6.3767E+03 
4.2687E+03 
4.3809E+03 
4.6793E+03 
4.7884E+0.l 

cr(coh+inc) 
cm2/g 

8.2068E-Ol 
8.3050E-Ol 
8.437IE-OJ 
8.5519E-Ol 
9.6073E-Ol 
1.0896E+OO 
1.2309E+00 
1.3850E+OO 
1.5523E+OO 
1.7331E+OO 
1.927513TOO 

2. I 355E+00 
2.3570E+00 
2.4329E+00 
2.4862E+00 
2.5004E+00 
2.5216E+00 
2.5747E+OO 
2.5917E+00 
2.7999ETOO 

2.839 1 E+OO 
2.8576E+OO 
2.8729E+OO 
2.8958E+OO 
2.9530E+OO 
3.0987E+OO 
3.3696E+OO 
3. 6508 E+OO 
3.7696E+00 
3.8357E+00 
3.8533E+00 
3.8795E+00 
3.9412E+00 
3.9448E+00 
4.2396E+00 
4.5443E+00 
4.8538E+00 
S.I663E+00 
5.4798E+OO 
S.7925E+00 
6.1023E+00 
6.4069E+OO 

6.7044E+00 
6.9924E+00 
7.2689E+00 
7.5318E+00 
7.7792E+00 
8.0090E+00 
8.2 1 96E+00 
8.4094E+00 
8 . .'J060ETOO 

8.5432E+00 
8.5529E+00 
8.5688E+00 
8.5770E+00 
8.60 I SE+OO 
8.6040E+OO 
8.613IE+OO 
8.6265E+00 
8.6589E+00 
8.7211E+00 
8.8407E+00 
8.9351 E+OO 
8.9791 E+OO 
S.9935E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 

nm 

9.317E+00 
9.262E+OO 
9. I 88E+00 
9.1 26E+OO 
8.595E+OO 
8.04OE+OO 
7.521E+OO 
7.036E+00 
6.582E+OO 
6. 157E+00 
5.760EIOO 

5.388E+OO 
5.04OE+00 
4.930E+00 
4.856E+00 
4.837E+00 
4.808E+00 
4.737E+00 
4.715E+00 
4.4561:+00 

4.4IOE+00 
4.389E+00 
4. 372E+00 
4.345E+00 
4.282E+00 
4. 126E+00 
3.859E+00 
3.61OE+00 
3.512E+00 
3.459E+OO 
3.446E+00 
3.425E+00 
3.377E+00 
3.375E+00 
3. 1 59E+00 
2.955E+00 
2.76SE+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.117E+00 
I ~980F+()() 

1.853E+00 
l.733E+00 
1.62IE+00 
1.516E+00 
lA19E+00 
1.327E+OO 
1.241E+OO 
t.16IE+00 
1.119EIOO 

1.102E+OO 
1.097E+00 
1.090E+00 
1.086E+00 
1.075E+00 
1.074E+OO 
1.069E+00 
1.063E+OO 
1.047E+OO 
1.016E+OO 
9.506E-01 
8.892E-OI 
8.545E-01 
8.416E-Ol 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY Continued. 

E 
keY 

1.479119E+00 
lAMOO3E+OO 

1.490486E+OO 
1.510212E+OO 
1.58 1 622E+OO 
J .593329E'~ 
! .605830E+OO 
1.6 1 2286E+OO 
1.621969E+OO 
1.646178E+OO 
J.703269E+OO 
1.764000E+OO 
1.791000E+OO 
1.798200E+OO 
I J\09OOOF.+OO 
!.820795E+OO 
1.836000E+OO 
1.946430E+OO 
2.080733E+OO 
2.:.l24304E+OO 
2.377781 E+OO 
2.54 1 848E+OO 
2.717235E+OO 
2.904724E+OO 
3.105150E+OO 
3.3 1 9406E+OO 
3.548445E+OO 
3.793288E+OO 
4.055024E+OO 
4.334821 E+OO 
4.633924E+OO 
4.953664E+OO 
.) ?954fl7F:+OO 

5.660855E+OO 
6.05 1 453E+OO 
6.469004E+OO 
6.837362E+OO 
o. \II :)JO:lI::.+W 

6.9420 I 6E+OO 
6.969923E+OO 
7.01 I 785E+OO 
7.1 I 6438E+OO 
7.392525E+OO 
7.464758E+OO 
7.579014E+OO 
7.609483E+OO 
7.655 I 85E+OO 
7.769442E+OO 
7. 890960E+OO 
7.902609E+OO 
R.OI174.0E+OO 

8.043948E+OO 
8.092260E+OO 
S.213040E+OO 
8.447890E+OO 
9.030794E+OO 
9.65~919E+OO 

1.G:l2004E+OI 
I.I03212E+Ol 
I .1793."4E+0 1 

I .26070SE+O I 
1.3..l7697E+O I 
~ .M0688E+OI 
1.5..lOO95E+O I 
1.6..\.6."62E+O I 

fl 
elatom 

3.32 I 77E+OI 
3.:5704313+01 

3.6 1 884E+OI 
3.8339IE+01 
4.18196E+01 
4.2 I 482E+O I 
4. 22449E+0 1 

.... 
4. I 6378E+0 I 
4.31025E+O 1 
4.51823E+O 1 
4. 84459E+0 1 
5.08564E+Ol 
5. I 3630E+O I 
5.10127E+Ol 
5. I 9754F.+0 I 
5.26682E+O I 
5.33286E+Ol 
5.62383E+0 1 
5.78198E+01 
5.84418E+Ol 

5.89433E+OI 
5.92234E+01 
5.94751E+01 
5.96980E+OI 
6.00036E+Ol 
6.00675E+Ol 
5.9984IE+OI 
S.98S03E+Ol 
5.96358E+OI 
5.93705E+01 
5.90558E+Ol 
5.86852E+Ol 
).R2?2t'lF:+OJ 

5.76151E+OI 
5.67667E+OI 
5.53693E+0 1 
5.24608E+01 
:l.UO:lLlI::.+UI 

4.94006E+Ol 
4.58346E+0 1 
4.93S93E+01 
5.24556E+Ol 
5,41115E+01 
S.40325E+0 1 
5.29494E+Ol 
5.12685E+Ol 
5.31756E+OI 
5,49778E+O I 
5.56937E+Ol 
5.57303E+OI 
5. 56299E ... OI 

5.48926E+O 1 
5.59907E+O 1 
5.7256SE+Ol 
5.85224E+OI 
6.03515E+O 1 
6. \ 43 28E+O I 
6.21312E+OI 
6.25970E+O I 
6.29021E+Ol 
6.31 004E+O I 
6.32258E+O 1 
6.33696E+OI 
6. 3..l33 I E+O 1 
6.~4567E+01 

h 
e/atom 

3.0332E+OI 

3.0384E+Ol 
3.0769E+OI 
3.1 298E+Ol 
3.1374E+OI 
3.1 448E+Ot 
3.1482E+OI 
3.3348E+01 
3.3170E+Ol 
3.2230E+OI 
3.0746E+OI 
2.9991E+0l 
2.9783E+01 
3.0645E+01 
3.0291E+01 
2.9831E+01 
2.6536E+OI 
2.3062E+OI 
Z.OZ44E+OI 

I. 8268E+OI 
1.6657E+Ol 
1.5180E+OI 
1.3858E+01 
1.2554E+Ol 
1.I287E+OI 
1.0151E+OI 
9. 1363E+OO 
8.2325E+OO 
7.4286E+00 
6.712SE+00 
6.0676E+00 
S.4fl1 t'lF:+OO 
4.9205E+OO 
4.4412E+00 
4.0 1 34E+00 
3.6797E+00 
.3.ol:l1c+W 

3.5936E+00 
3.5713E+00 
1.0485E+OI 
1.01 49E+01 
9.3669E+00 
9.2026E+00 
8.9580E+00 
8.8957E+00 
l.2274E+01 
1.I938E+Ol 
1.1599E+Ol 
1.1568E+Ol 
1.1284E+Ol 

1.1207E+Ol 
1.2844E+Ol 
1.2562E+01 
1.2052E+OI 
1.0886E+OI 
9.7453E+00 
8.7220E+00 
7.7991 E+OO 
6.9771 E+OO 
6.2471 E+OO 
5.598..lE+OO 
5.0106E+OO 
..lA768E+OO 

3.991SE+OO 

.5.6448E+03 

5.645IE+03 
5.6419E+03 
5.4798E+03 
5.4528E+03 
S.4230E+03 
5.4072E+03 
5.6935E+03 
S.5798E+03 
5.2399E+03 
4.8266E+03 
4.6370E+03 
4.5865E+03 
4.691IE+03 
4.6069E+03 

4.4993E+03 
3.7753E+03 
3.0692E+03 
2.:>"z04E+03 
2.1 275E+03 
1.8147E+03 
1.5470E+03 
1.321IE+03 
1.1 1 95E+03 
9.4160E+02 
7.9220E+02 
6.6697E+02 
5.6220E+02 
4.74S5E+02 
4.01 13E+02 
3.3919E+02 
2.R"iMF.+0? 

2.4070E+02 
2.0323E+02 
1.7IS0E+02 
1,4903E+02 
1.44I1I::.+U2 

IA335E+02 
IA189E+02 
4.1410E+02 
3.9493E+02 
3.5088E+02 
3,4138E+02 
3.2730E+02 
3.2372E+02 
4,4399E+02 
4.2549E+02 
4.0705E+02 
4.0535E+02 
3.900IE+02 

3.8582E+02 
4.3952E+02 
4.2354E+02 
3.9505E+02 
3.3379E+02 
2.7954E+02 
2.3-ID4E+02 
1.9576E+02 
) .638JE+02 

1.372~E+02 

: .ISo)E+02 
9.6310E+OI 
8.0495E+O I 
n.71~6E+OI 

a(coh+inc) 
cm2/g 

9.0022E't'OO 

9.0036E+OO 
9.0 1 4OE+OO 
9.0425E+OO 
9.0459E+OO 
9.0492E+OO 
9.0507E+OO 
9.0528E+OO 
9.0571E+OO 
9.0620E+OO 
9.0600E+OO 
9.0569E+OO 
9.0558E+OO 
9.0541E+OO 
9.0520E+OO 
9.0489E+OO 
9.01 62E+OO 
8.9553E+OO 
8. 8700E+OO 

8.7613E+OO 
8.6304E+OO 
8.4786E+OO 
8.3073E+OO 
8.1180E+OO 
7.91 25E+OO 
7.6925E+OO 
7.4597E+OO 
7.2 1 58E+OO 
6.9628E+OO 
6.7024E+OO 
6.4363E+OO 
t'l1t'l6?F.+OO 

5.8937E+OO 
5.6205E+OO 
S.3479E+OO 
5.1231E+OO 
:l.UT/3b+oo 

S.0618E+OO 
5.0456E+OO 
5.021SE+OO 
4.9620E+OO 
4.8100E+OO 
4.7714E+OO 
4.7113E+OO 
4.6954E+OO 
4.67ISE+OO 
4.6\ 36E+OO 
4.5529E+OO 
4.5471 E+OO 
4.4937E+OO 

4.478 I E+OO 
4.4549E+OO 
4.3977E+OO 
4.2897E+OO 
4.0386E+OO 
3.79..l7E+OO 
3.5586E+OO 
3.3309E+OO 
~.112IE+OO 

2.9025E+OO 
2.7024E+OO 
2.5119E+OO 
2.3312E+OO 
2. ;602E+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.{)()()F+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.ooob+oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
Q,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

8.382E-01 
8.332E-OI 

8.318E-OI 
8.21OE-OI 
7.839E-Ol 
7.78lE-OI 
7.721E-Ol 
7.690E-OI 
7.644E-OI 
7.532E-Ol 
7.279E-OI 
7.029E-Ol 
6.923E-Oi 
6.895E-Ol 
6.854E-01 
6.809E-Ol 
6.753E-OI 
6.370E-01 
5.959E-Ol 
5.574E-Ol 

5.214E-01 
4.878E-OI 
4.563E-OI 
4.268E-OI 
3.993E-OI 
3.735E-OI 
3.494E-OI 
3.269E-01 
3.058E-OI 
2.860E-OI 
2.676E-Ol 
2.503E-OI 
?14IF-Ol 

2.190E-Ol 
2.049E-OI 
1.917E-01 
1.813E-0I 
1:7'::I3I::.-UI 

1.786E-OI 
1.779E-OI 
1.768E-OI 
1.742E-OI 
1.677E-OI 
1.66IE-OI 
1.636E-Ol 
1.629E-01 
1.620E-01 
1.596E-OI 
1.571E-01 
1.569E-OI 
1.548E-OI 

1.541E-OI 
J.532E-OI 
l.510E-OI 
1.468E-01 
1.373E-01 
l.284E -01 
1.201E-OI 
1.124E-OI 
I.05IE-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.S31E-02 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E JI h IL a(coh+inc) ILK X. 
keY e/atom e/atom cm2/g cm2/g cm2/g nm 

1.759961 E+O 1 6.34161E+01 3.5544E+00 5.5926E+01 1.9988E+OO O.OOOE+OO 7.045E-02 

1.881398E+O I 6.33537E+0 I 3. 1680E+00 4.6628E+01 1.8471E+OO O.OOOE+OO 6.590E-02 

2.011215E+01 6.32776E+0 1 2.8261E+00 3.8911E+01 1.7046E+00 O.OOOE+OO 6.165E-02 
2. 149988E+0 1 6.3 1 925E+O 1 2.5233E+00 3.2500E+01 1.5713E+OO O.OOOE+OO 5.767E-02 

2.298338£+0 I' 6.31018E+01 2.2550E+00 2.7169E+01 I.4469E+OO O.OOOE+OO 5.395E-02 
2.456923E+O I 6.30078E+0 1 2.0 169E+00 2.2733E+01 1.3311E+OO O_OOOE+OO 5.046E-02 
2.626450E+O I 6.29 1 35E+O 1 1.8054E+00 1.9035E+OI 1.2234E+00 O.OOOE+OO 4.72IE-02 
2.807676E+O 1 6.28223E+O I 1.6051E+00 1.5831E+01 1.1237E+OO O.OOOE+OO 4.416E-02 
3.001405E+01 6.27126E+01 1.4248E+00 1.3145E+01 1.0314E+OO O.OOOE+OO 4.131E-02 
3.208502[;.,.0 I 6.259 15E-t-O 1 1.2627E+OO 1.08981'3+01 9.46331'3-01 0.0005+00 3.8645-02 
3.429889E+01 6.24558E+O 1 1.1 1 86E+00 9.0314E+00 8.6796E-01 O.OOOE+OO 3.615E-02 
3.666551 E+O 1 6.22983E+0 1 9.8790E-01 7.461IE+OO 7.9594E-01 O.OOOE+OO 3.38IE-02 

3.9 1 9543E+0 1 6.21028E+OI 8.7194E-01 6. 1 603E+00 7.2990E-01 O.OOOE+OO 3.163E-02 
4. 1 89992E+0 1 6. 1 8370E+01 7.6975E-OI 5.0873E+00 6.6944E-01 OJlOOE+OO 2.959F:-OJ 

4.47910 1 E+O 1 6. 1 3990E+0 1 6.8007E-Ol 4.2045E+00 6.1420E-Ol O.OOOE+OO 2.768E-02 

4.754862E+OI 6.03280E+0 1 6.0908E-01 3.5472E+OO 5.6886E-01 O.OOOE+OO 2.608E-02 

4.788 1 59E+0 1 5.99783E+01 6.013IE-OI 3.4776E+00 5.6380E-OI O.OOOE+OO 2.589E-02 

4.82764IE+OI 5.9 1 554E+OI 5.9230E-01 3.3975E+00 5.5792E-OI O.OOOE+OO 2.568E-02 
4.8470481'3+0 t :5.77:5071'3+01 5.879:55-UI 3.j~~Ub+UU 5.55U7E-UI U.oooE+OO 2.558E-02 

4.876160E+01 5.9 1703E+0 1 3.3470E+00 1.9008E+01 5.5085E-01 1.571E+01 2.543E-02 

4.948938E+0 1 6.04533E+OI 3.27IOE+00 1.8303E+OI 5.4055E-OI 1.5 1 4E+0 1 2.505E-02 
5.1 1 8542E+OI 6.14212E+OI 3.1039E+00 1.6792E+01 5.1791E-01 1.391E+01 2.422E-02 
5.47172IE+01 6.22220E+O 1 2.7859E+00 1.4099E+OI 4.7617E-01 1.171E+OI 2.266E-02 

5.849270E+OI 6.26336E+01 2.4966E+00 1.1 819E+OI 4.3827E-01 9.843E+00 2.120E-02 

6.252870E+O I 6.28888E+0 I 2.2360E+00 9.9026E+00 4.0390E-OI 8.263E+00 1.983E-02 

6.684318E+O 1 6.30578E+0 1 1.9997E+00 8.2843E+00 3.7276E-OI 6.923E+00 1.855E-02 

7.1 45536E+OI 6.31711E+01 1.7878E+00 6.9285E+OO 3.4457E-01 5.797E+OO 1.735E-02 

7.638578E+OI 6.32479E+01 1.5984E+00 5.7946E+OO 3.1909E-OI 4.854E+00 1.623E-02 

8. 1 65640E+0 1 6.33021 E+O 1 1.427IE+00 4.8396E+OO 2.9605E-OI 4.059E+00 1.518E-02 

8.729069E+OI 6.33337E+0 1 1.2703E+00 4.0300E+00 2.7524E-01 3.387E+00 1.420E-02 

9.33 1 374E+0 1 6.33506E+0 1 1.1309E+00 3.3562E+00 2.5645E-01 2.826E+00 1.329E-02 

9.975239E+01 6.33867E+01 1.0053E+00 2.7907E+00 2.3947E-OI 2.353E+00 1.243E-02 

1.066353E+02 6.33832E+OI 8.9153E-01 2.3 I 52E+00 2.24I3E-01 1.953E+00 1.1 63E-02 

1.13993IE+02 6.3373IE+OI 7.9073E-01 1.9209E+OO 2.1027E-01 1.622E+00 1.088E-02 

1 .2 I 8587E+02 6.33589E+0 1 7.0139E-01 1.5939E+00 1.9773E-OI 1.347E+00 1.017E-02 

1.302669E+02 6.33420E+OI 6.2220E-01 1.3227E+00 1.8637E-OI 1.118E+00 9.518E-03 

1.392553E+02 6.33234E+01 5.520IE-01 1.0977E+OO 1.7606E-01 9.282E-OI 8.903E-03 

1.488640E+02 6.33040E+0 1 4.8977E-OI 9.1107E-Ol 1.6670E-OI 7.707E-OI 8.329E-03 

1.591356E+02 6.32843E+01 4.3458E-OI 7.5623E-01 1.5816E-Ol 6.399E-OI 7.791E-03 

1.701 1 59E+02 6.32647E+0 I 3.8565E-01 6.2776E-01 1.5038E-01 5.313E-OI 7.288E-03 
t.8 t 853')E+02 6.32454[;1-01 3,4225E-Ol 5.211.5E-OI 1,4324E-01 4,4IIE-Ol 6.SISE-03 

1.9440 18E+02 6.32268E+0 1 3.0375E-OI 4.3268E-01 1.3669E-01 3.662E-OI 6.378E-03 

2.078 I 56E+02 6.32088E+01 2.696IE-OI 3.5926E-01 1.3065E-OI 3.04IE-OI 5.966E-03 

2.22 1 548E+02 6.31916E+01 2.4007E-01 2.9925E-01 1.2506E-01 2.534E-01 5.58IE-03 

2.374835E+02 6.3 I 759E+0 1 2.1392E-OI 2.4945E-OI 1.1987E-01 2.113E-01 S.22IE-OJ 
2.538699E+02 6.31612E+0 I 1.9064E-01 2.0795E-01 1.1503E-0I 1.763E-OI 4.884E-03 

2.7 1 3869E+02 6.3 I 477E+0 1 1.6990E-01 1.7336E-OI I.l050E-01 1.470E-01 4.569E-03 

2.90 1 I 26E+02 6.31351 E+Ol 1.5143E-01 1.4454E-OI 1.0623E-OI 1.226E-01 4.274E-03 

3. 101 304E+02 6.31234E+0 1 l.3497E-01 1.2051E-OI 1.0221E-01 1.023E-Ol 3.998E-03 
3.3 I 5294E+02 6.3 1 l27E+O 1 1.2031 E-O I I.UU49E-UI ".8j';I~t.-UL ~DL8E-UL j./4UE-U.l 

3.544049E+02 6.31 028E+0 I 1.0724E-01 8.3796E-02 9.4765E-02 7.112E-02 3.498E-03 

3.788588E+02 6.30936E+0 I 9.5604E-02 6.9879E-02 9.1299E-02 5.932E-02 3.273E-03 

4.05000 1 £+02 6.30852£+01 8.5233E-02 5.8277E-02 8.7978E-02 4.947E-02 3.06IE-03 

·U29451 E+02 6.30775E+OI 7.5990E-02 4.8604E-02 8,4786E-02 4.126E-02 2.864E-03 
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Gd Z= 64 

.".tomic weight - 1.572500E+02 g/mol. nominal density p (g/cm3
) - 7.8770E+OO 

~I(bams/atom) - ~(cm2/g) X 2.61120E+02. E(eV) /L(cm2/g) - h(elatom) x 2.6760IE+05 

19 edges. Edge energies (keV): 

K 5.02391 E+OO L I 8.37560E+OO L II 
~ 1.88080E+OO M II 1.68830E+OO M III 
~ V l.l~OE+OO N 3.758ooE-00 N II 
~ IV 1.40500E-00 N V 1.405OOE-00 0 
o III 3.6 I OOOE-02 N VI 2.03000E-02 N VII 
Relativistic correction estimate Ire! (H82.3/5CL) - -9.9598E-Ol. -6.0000E-Ol e/atom 
Suclear Thomson correction flIT - -1.4289E-02 elatom 

E 
keY 

8.3537 JOE - 03 
8.481573E-03 
8.515670E-03 
8.566815E-03 
8.694678E-03 
9.093814E-03 
9.233005E-03 
9.270123E-03 
9.325799E-03 
9.464990E-03 
1.069000E-02 
1.l42761E-02 
1.221612E-02 
1.305903E-02 
J.3960JOE-02 
1.492335E-02 
t.595306E-02 
1.7U53!S2b-U2 

1.823053E-02 
t.948844E-02 
t.989400E-02 
'OIQR~OF-m 

2.027970E-02 
2.040ISOE-02 
2.070600E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500 1 E-02 
2.720606E-02 
:2.9083::l7E-02 

3.109oo2E-02 
3.323523E -02 
3.537800E-02 
3.552846E -02 
3.591950E-02 
3.606390E-02 
3.628050E -02 
3.682200E-02 
3.7<)7??3E 02 

4.060054E-02 
4.3401 98E-02 
4.639671 E - 02 
4.959809E -02 
5.302035E -02 
5.667876E -02 
6.058959E - 02 
6.4 77028E - 02 
6.923942E - 02 

7.401695E-02 

It 
elatom 

1.32097E+OI 
l.31819E+01 
1.3 I 665E+O I 
1.31686E+0 1 
1.31559E+Ol 
1.30748E+DI 
1.3oo83E+O 1 
1.29446E+O 1 
1.29986E+O 1 
1.30338E+0 1 
1.29235E+Ol 
1.27999E+OI 
1.26419E+Ol 
1.24423E+O I 
1.21876E+Ol 
1.1854IE+OI 
1.l3991E+OI 
1.07332b+0 1 

9.62346E+OO 
7.04472E+OO 
4.95758E+OO 
5.0R35RF-Ol 

-4.87034E+OO 
7.85012E-OI 
5.76199E+00 
6.77123E+00 
1.17709E+O 1 
1.40334E+OI 
l.53779E+Ol 
1.615l3E+Ol 
1.6~76SE+Ol 

1.66427E+0 I 
1.66450E+0 I 
1.65 486E+0 I 
1.6538SE+O I 
1.65057E+O 1 
1.6481IE+Ol 
1.64852E+0 I 
1.64682E+0 I 
I .64096[.+01 
1 .62666E+0 1 
1.61333E+OI 
1.60235E+0 1 

1.59462E+0 1 
1.59079E+0 1 
1.591 14E+0 1 

1.5957 4E+0 1 
1.60625E+0 1 
1.61M9E+Ol 
1.63506E+01 

h 
elatom 

O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+oo 
1.9667E-02 
1.9324E-02 
1.8323E-02 
1.7996E-02 
1.791OE-02 
1.3389E-Ol 
1.3155E-0I 
1.1642E-OI 
1.1 490E-OI 
1.1823E-Ol 
1.2603E-OI 
1.3838E-Ol 
1.5568E-01 
1.7868E-OI 
2.U!S36b-UI 

2.4598E-01 
2.931OE-0I 
3.0984E-Ol 
3.229IE-OI 

3.2647E-Ol 
1.0947E+Ol 
1.07IOE+Ol 
1.0614E+Ol 
9.6389E+00 
8.6774E+00 
7.6765E+00 
6.7379E+00 
S.9222EIOO 

5.2582E+00 
4.7528E+00 
4.4181E+00 
4.4000E+00 
4.3559E+00 
4.3406E+00 
4.3S14E+00 
4.3032E+00 
4.2232C;-0{) 

4. 1376E+00 
4.1554E+00 
.t.2536E+00 
4.4190E+00 
4.6376E+00 
4.8971E+00 
5.1869E+00 
5.4977E+00 
5.8218E+OO 

6.1529E+00 

O.ooooE+OO 
O.ooooE+OO 

. O.ooooE+oo 
6.1 434E+02 
5.9476E+D2 
5.3918E+D2 
5.2 1 58E+02 
5.1702E+02 
3.8419E+03 
3.7193E+03 
2.9142E+03 
2.6906E+03 
2.5900E+03 
2.5827E+03 
2.6525E+03 
2.7917E+03 
2.9972E+03 
3. 2694E+U3 

3.6107E+03 
4.0247E+03 
4. 1 678E+03 
4.2781E+03 

4.3079E+03 
1.4359E+05 
1.3842E+05 
1.3634E+05 
I. 1 582E+05 
9.7536E+04 
8.0717E+04 
6.6274E+04 
5.4491£,04 

4.5259E+04 
3.8268E+04 
3.3419E+04 
3.3141E+04 
3.2451E+04 
3.2208E+04 
3.2095E+04 
3. 1273E+04 
2.975GE+04 
2.7272E+04 
2.5621E+04 
2.4533E+04 
2.3842E+04 
2.3407E+04 
2.3121E+04 
2.2909E+04 
2.27 1 4E+04 
2.2501 E+04 

2.22..)5E+04 

7. 93030E+OO 
1.54400E+OO 
2.885OOE-00 
9.27940E-03 
2.03000E-02 

cr(coh+inc) 
cm2/g 

8.0877E-05 
8.7032E-05 
8.8730E-05 
9.1324E-05 
9.8053E-05 
1.21 43E-04 
1.3048E-04 
l.3297E-04 
1.3678E-04 
1.4664E-04 
2.5735E-04 
3.4778E-04 
4.6760E-04 
6.2552E-04 
8.3259E-04 
1.I027E-03 
1.4532E-03 
1.9056E-03 
2.4867E-03 
3.2291E-03 
3.4969E-03 
3.7074E-03 

3.7649E-03 
3.8523E-03 
4.0767E-03 
4. 1729E-03 
5.3667E-03 
6.8689E-03 
8.7500E-03-
1.l093E-02 
1.39')')1: 02 

1.7582E-02 
2.198IE-02 
2.6980E-02 
2.7354E-02 
2.8340E-02 
2.8710E-02 
2.9270E-02 
3.0697E-02 
3.3884E-02 
4.1782E-02 
5.1289E-02 
6.2677E-02 
7.6251E-02 
9.2355E-02 
1.1137E-OI 
1.3371 E-Ol 
1.5983E-Ol 
1.9024E-Ol 

2.2546E-Ol 

L 
M 
N 
o 

en 
IV 
III 
II 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+oo 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
0.0001:+00 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

. O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
U.UVU.t:.+OU 
O.oooE+OO 

7. 24280E+OO 
1.21720E+00 
2. 70900E - 01 
8.52419E-03 

nm 

1.484E+02 
1.462E+02 
1.456E+02 
1.447E+02 
1.426E+02 
1.363E+02 
1.343E+02 
1.337E+02 
1.329E+02 
1.310E+02 
1.160E+02 
1.085E+02 
1.015E+02 
9.494E+Ol 
8.881E+Ol 
8.308E+Ol 
7.772E+Ol 
7.270E+01 
6.801E+Ol 
6.362E+01 
6.232E+01 
6.138E+Ol 

6.114E+OI 
6.077E+OI 
S.988E+01 
S.9S1E+OI 
5.567E+01 
5.208E+Ol 
4.872E+Ol 
4.557E+01 
4.263D-rOl 

3.988E+Ol 
3.731E+01 
3.505E+01 
3,490E+OI 
3.452E+Ol 
3.438E+Ol 
3.417£+01 
3.367E+OI 
3.264E+Ol 
3.054E+Ol 
2.857E+01 
2.672E+01 
2.5OOE+01 
2.338E+Ol 
2.187E+OI 
2.046E+OI 
1.914E+Ol 
:./9/E+Ol 

1.675£+01 
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450 C.T.CHANTLER 

TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 keY to E - 400-1000 keY - Continued. 

E 
keY 

7.91241IE-02 
8.458368E-02 
9 .041995E - 02 
9.665893E-02 
1.033284E-OI 
1.I'{M58IE-OI 
1.180197E-~ 
1.262272E-OI 
1.349368E-OI 
1.376900E-OI 
l.397975E-01 
1.403595E-Ol 
1.412025E-01 
1.433100E-OI 
1.442475E-OI 
1.54200513 0 I 
1.648404E-OI 
1.762144E-Ol 
1.883732E-Ol 
2.0l3709E-OI 
2.152655E-OI 
2.301188E-01 
2.459970E-OI 
2.629708E - 01 
2.654820E-OI 
2.695455E-Ol 
2.70629IE-01 
2.722545E-OI 
2.763180E-OI 
2.811158E-Ol 
2.827300E -0 1 
2.870575E-Ol 
2.882115E-OI 
2.899425E-Ol 
2.942700E-OI 
3.005128E-Ol 
3.212482E-01 
3.4341 43E-Ol 
3.671099E-Ol 
3.682840E-Ol 
3.739210E-Ol 
3.754242E-Ol 
3.776790E-Ol 
3.833160E-01 
3.924405E-Ol 
4.195189E-Ol 
4.48465713 01 

4.794098E-Ol 
5.124891E-Ol 
5A78508E-OI 
5.856525E-Ol 
6.260625E -01 
6.692609E - 01 
7.154399E-OI 
7.648052E-Ol 
8.175768E-OI 
8.739896E-01 
9.342948E-OI 
9.987612E -0 1 
1.067676E+OO 
1.141345E+OO 
1.161.+96E+OO 
I. 1 79274E+OO 
1.1840 15E+OO 
I. 191 126E+OO 

II 
elatom 

1.6543IE+OI 
1.67603E+O I 
l.69955E+01 
1.72392E+Ol 
1.74773E+OI 
1.76860E+OI 
1.781 27E+OI 
1.77 I 50E+O 1 
1.66800E+01 
1.54327E+O I 
1.21 099E+0 I 
7.55 1 55E+oo 
l.31780E+0 I 
1.81249E+OI 
1.9158lE+Ol 
2.29 IG4E.,.,O 1 

2.361 22E+0 I 
2.40882E+OI 
2.45395E+O I 
2.49021E+OI 
2.5 I 789E+O I 
2.53565E+O 1 
2.53982E+01 
2.5 1 229E+O I 
2.49954E+OI 
2.44999E+0 I 
2.39 1 20E+O I 
2.44988E+01 
2.50022E+O I 
2.52 1 37E+O I 
2.52517E+O I 
2.52427E+O 1 
2.50979E+0 I 
2.53206E+0 I 
2.55773E+01 
2.57883E+0 I 
2.62389E+0 1 
2.65721 E+O I 
2.67573E+01 
2.67523E+01 
2.66 102E+O 1 
2.63616E+OI 
2.66708E+Ol 
2.69981 E+O 1 
2. 72830E+O I 
2.78905E+O I 
2.8428113 .... 0 I 

2.89548E+O I 
2.94519E+Ol 
2.9901 5E+O 1 
3.02803E+0 1 
3.05533E+Ol 
3.06801E+Ol 
3.06171E+Ol 
3.03084E+O 1 
2.96743E+Ol 
2.85707E+O 1 
2.67334E+OI 
2.35852E+O 1 
1.69572E+O 1 

- 3.85 1 47E+OO 
-2.18103E+OI 
-7 .60622E+O 1 
- 1.60885E+02 
- 2.39861 E+O 1 

12 
elatom 

6.4858E+00 
6.8 I 67E+00 
7.1 432E+00 
7.463IE+00 
7.7753E+OO 
8.0793E+OO 
8.3754E+OO 
8.6645E+OO 
8.948IE+OO 
9.0330E+OO 
9.0967E+OO 
9.1 I 35E+OO 
1.8379E+01 
1.7223E+Ol 
1.6767E+01 
l.3495E.,.,OI 

1.2083E+01 
I. I 507E+0 I 
I.0862E+Ol 
1.0369E+OI 
9.962IE+OO 
9.6 I 58E+OO 
9.3247E+00 
9.0893E+OO 
9.0604E+OO 
9.0167E+OO 
9.0056E+OO 
I.OI4IE+OI 
1.0115E+01 
I.OO88E+Ol 
I.OO80E+OI 
1.000IE+OI 
I.OO56E+01 
1.0397E+01 
I.0388E+OI 
I.0380E+OI 
I.0387E+01 
I.0436E+OI 
I.0511E+OI 
1.0515E+OI 
1.0534E+OI 
1.0539E+Ol 
1.1080E+Ol 
I.II02E+OI 
1.1136E+Ol 
1.1 223E+Ol 
1.128013+01 

1.1291E+Ol 
1.1246E+Ol 
1.1l40E+Ol 
1.0968E+Ol 
1.0726E+Ol 
1.0425E+Ol 
I.OO8IE+Ol 
9.7058E+OO 
9.3 1 32E+OO 
8.9 1 33E+OO 
8.514IE+OO 
8.1218E+OO 
7.5458E+OO 
6.9966E+OO 
6.8582E+OO 
6.7390E+OO 
6.7080E+OO 
1.6970E+02 

J. Phys. Chem. Ref. Data, Vol. 24, No.1, 1995 

2.1 935E+04 
2. I 566E+04 
2.114lE+04 
2.0662E+04 
2.0 1 37E+04 
1.9573E+04 
1.8981E+04 
1.8369E+04 
1.7745E+04 
1.7556E+04 
1.7413E+04 
1.7375E+04 
3.483 1 E+04 
3.2l60E+04 
3.1105E+04 
2. 3420ET04 

1.9615E+04 
1.7475E+04 
1.5430E+04 
1.3780E+04 
1.2384E+04 
1.1 I 82E+04 
1.0 144E+04 
9.2493E+03 
9.1 327E+03 
8.9517E+03 
8.9049E+03 
9.9678E+03 
9.7957E+03 
9.6030E+03 
9.5406E+03 
9.3788E+03 
9.3370E+03 
9.596 I E+03 
9.4466E+03 
9.2432E+03 
8.6528E+03 
8.132IE+03 
7.6617E+03 
7.6402E+03 
7.5386E+03 
7.5120E+03 
7.8507E+03 
7.7505E+03 
7.5935E+03 
7.1589E+03 
6.7309E.,.,03 

6.3027E+03 
5.8724E+03 
5.4413E+03 
5.0114E+03 
4.5845E+03 
4.1685E+03 
3.7705E+03 
3.3960E+03 
3.0483E+03 
2.729 1 E+03 
2.4386E+03 
2.1761 E+03 
1.8913E+03 
1.6404E+03 
1.5801E+03 
1.5292E+03 
:.5161E+03 
3.8 1 24E+04 

a(coh+inc) 
cm2/g 

2.6606E-Ol 
3. I 266E-OI 
3.6587E-01 
4.2636E-OI 
4.9479E-OI 
5.7186E-Ol 
6.5823E-Ol 
7.5458E-OI 
8.6156E-01 
8.9614E-OI 
9.2283E-01 
9.2998E-OI 
9.4073E-Ol 
9.6773E-01 
9.7979E-01 
1.I095E+OO 

1.2522E+OO 
1.4073E+OO 
1.5756E+OO 
J.7571E+OO 
1.9521E+OO 
2.I606E+OO 
2.3824E+OO 
2.617IE+OO 
2.6516E+OO 
2.7072E+OO 
2.7220E+OO 
2.7442E+OO 
2.7995E+OO 
2.8644E+OO 
2.8862E+OO 
2.9444E+OO 
2.9599E+OO 
2.983IE+OO 
3.0408E+OO 
3. I 236E+OO 
3,3938E+OO 
3.6742E+OO 
3.9634E+OO 
3.9775E+OO 
4.0445E+OO 
4.0623E+OO 
4.0889E+OO 
4.1 549E+OO 
4.2603E+00 
4.5634E+OO 
4.8710E.,.,OO 

5.IS13E+OO 
5A926E+OO 
5.8027E+OO 
6.I09SE+00 
6.4116E+OO 
6.7061E+OO 
6.99 1 2E+00 
7. 2646E+00 
7.5245E+00 
7.7689E+00 
7.9959E+00 
8.2037E+OO 
8.3909E+OO 
8.5560E+00 
8.5955E+OO 
8.6285E+OO 
8.6370E+OO 
8.6495E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.567E+01 
1.466E+01 
1.371E+Ol 
1.283E+Ol 
1.200E+OI 
1.I22E+Ol 
1.050E+OI 
9.822E+OO 
9.188E+OO 
9.005E+OO 
8.869E+OO 
8.833E+OO 
8.78 1 E+OO 
8.65IE+OO 
8.595E-tOO 
5.04OE+00 

7.521E+OO 
7.036E+OO 
6.582E+OO 
6. I 57E+OO 
5.760E+OO 
5.388E+OO 
5.040E+OO 
4.7 1 5E+OO 
4.670E+OO 
4.600E+OO 
4.581E+OO 
4.554E+OO 
4.487E+OO 
4.410E+OO 
4.385E+OO 
4.319E+OO 
4.302E+OO 
4.276E+OO 
4.2 I 3E+OO 
4. I 26E+OO 
3.859E+OO 
3.610E+OO 
3.377E+OO 
3.367E+OO 
3.316E+OO 
3.303E+OO 
3.283E+OO 
3.235E+OO 
3.159E+OO 
2.955E+OO 
2.76.5E+OO 

2.586E+OO 
2.419E+OO 
2.263E+OO 
2.1 17E+OO 
1.980E+OO 
1.853E+OO 
1.733E+OO 
1.62IE+OO 
1.5 1 6E+OO 
IAI9E+OO 
1.327E+OO 
1.241E+OO 
1.161E+OO 
1.086E+OO 
1.067E+OO 
1.051E+OO 
1.047E+OO 
I.041E+OO 
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T ~BLE I: Form factors. attenuation and· ,scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 IO ke V to E - 400-1000 ke V - Continued. 

= 
£ 
keY 

1.192856E+OO 
1.208904E+00 
1.211114E+OO 
1.21598~E+OO 

1.220098EtOO 
1.223286E+oo 
1.241 544E+OO 
1.304285E+OO 
1.394281 E+OO 
1.490486E+00 
1.5 13 120E+00 
1.536280E+00 
1.542456E+00 
1.55 1 720E+OO 
1 .. :;74880131"00 

1.593329E+OO 
1.654534E+00 
1,679859E+00 
1.686612E+00 
1.696742E+00 
1.703269E+00 
1.722066E+OO 
1.820795E+00 
1.843184E+00 
1.871 396E+00 
1.8789 1 9E+OO 
1.890204E+00 
J.91 8416E+00 
1.946430E+00 
2.080733E+00 
2.224304E+00 
2.377781 E+oo 
2.541 848E+00 
2.7 1 7235E+00 
2,904724E+00 
3,105150E+00 
3.3 1 9406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.334821 E+oo 
4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.0SI4SJE+OO 

6.469004E+00 
6.9 1 5365E+00 
7.097944E+00 
7.206586E+00 
7.235557E+00 
7.279014E+00 
7.392525E+00 
7,77 1 694E+00 
7.890649E+00 
7.902609E+00 
7.922370E+00 
7.969952E+00 
8.088906E+00 
8.208088E+00 
8.333722E+00 
8.367224E+00 
8.41 7478E+00 
8.447890£+00 
8.5431 1 :::E+oo 

/1 
e/atom 

-6.68539E+OO 
2.52985E+OI 
1.82949E+0 1 

-3.44186E+01 
1.96223E+OI 
5.55546E+OI 
'9.37 459E+O 1 
5.98379E+OI 
4.45259E+O 1 
3.89894E+01 
3.81478E+OI 
3.64678E+01 
3.43046E+OI 
3.68220E+0 1 
3.94:;0213+01 

4.06488E+0 1 
4.3 1 767E+0 1 
4.35943E+OI 
4.29772E+0 1 
4.44316E+OI 
4.50986E+O 1 
4.64962E+OI 
5.12011E+OI 
5.19048E+OI 
5.23838E+OI 
5.20287E+01 
5.29770E+OI 
5.43032E+OI 
5.52080E+0 1 
5. 78288E+0 1 
5,9OO54E+OI 
5. 96307E+0 1 
6.oo256E+0 1 
6.03322E+0 1 
6.06027E+0 1 
6.09503E+0 1 
6.10318E+OI 
6.10501 E+O 1 
6.09578E+0 1 
6.07797E+0 1 
6.05462E+OI 
6.02633E+0 1 
5.99288E+01 
5.95306E+01 
5.90193E+Ol 
5.93.3261;101 

5.73192E+Ol 
5.53684E+0 1 
5 .35634E+0 1 
5.05305E+0 1 
4.69937E+Ol 
5.05208E+0 1 
5 .36385E+0 1 
5.52011 E1"O 1 
5.41336E+0] 
5.37852E+Ol 
5 .25OO6E+0 1 
5.43302E+Ol 
5.60583E+Ol 
5.67170E+01 
5.6668IE+01 
5.59394E+0 1 
5.70383E+OI 
5.74719E+01 
5.83113£+01 

h 
elatom 

1.5795E+02 
8.260IE+01 
7.5764E+01 
6.2818E+01 
1.7499E+02 
1.5387E+02 
7.5339E+01 
2.2734E+OI 
2.0122E+01 
2.3063E+OI 
2.4018E+01 
2.5010E+OI 
2.5244E+OI 
2.9984E+Ol 
3.0411131"01 

3.0625E+OI 
3.1016E+Ol 
3.1152E+OI 
3.1157E+01 
3.2992E+OI 
3.2949E+01 
3.2798E+OI 
3.0902E+01 
3.0347E+OI 
2.9607E+OI 
2.9404E+OI 
3.0268E+OI 
2.9475E+OI 
2.8683E+OI 
2.5057E+OI 
2.1903E+OI 
1.9419E+OI 
1.7670E+OI 
1.6120E+OI 
I. 4709E+01 
1.3343E+OI 
1.2003E+OI 
1.0797E+OI 
9.720IE+00 
8.7546E+00 
7.8959E+00 
7.1311E+00 
6.4492E+00 
5.8260E+00 
5. 2446E+00 
~.7294E I 00 

4.2728E+00 
3.8570E+00 
3,7036E+00 
3.6172E+00 
3.5948E+00 
1.0455E+Ol 
1.0112E+Ol 
9. 1 507E+00 
8.9120E+00 
8.8889E+00 
8,8510E+00 
1.2!25E+01 
1.1824E+01 
1.15nE+Ol 
I. 1249E+0 1 
1.1175E+Ol 
1.2806£+01 
1.2738E+01 
1.2530E+01 

3.5434E+04 
1.8284E+04 
1.6740E+04 
1.3824E+04 
3.8380E+04 
3.366 1 E+04 
1.6239E+04 
4.6644E+03 
3. 8620E+03 
4.1408E+03 
4.2477E+03 
4.3564E+03 
4.3796E+03 
5. 1 709E+03 
'.168413+03 

5. 1 436E+03 
5.0 1 64E+03 
4.9626E+03 
4.9435E+03 
5.2033E+03 
5.1 766E+03 
5.0966E+03 
4.5416E+03 
4.4059E+03 
4.2337E+03 
4. 1 878E+03 
4.2852E+03 
4.1115E+03 
3.9434E+03 
3.2225E+03 
2.635IE+03 
2.1 855E+03 
1.8602E+03 
1.5875E+03 
1.355IE+03 
I. 1 499E+03 
9.6764E+02 
8. 1 424E+02 
6.857IE+02 
5.7774E+02 
4.8744E+02 
4.118IE+02 
3.4839E+02 
2.9441 E+02 
2.4792E+02 
2.0914C1"02 

1.7675E+02 
1.4925E+02 
1.3963E+02 
1.3432E+02 
1.3295E+02 
3.8435E+02 
3.6606E+02 
:U509E+02 
3.0224E+02 
3.0100E+02 
2.9897E+02 
4.0710E+02 
3.91 17E+02 
3.7614E+02 
3.6 1 20E+02 
3.5740E+02 
4.0712E+02 
·HBSIE+02 
3.92·"9E+02 

cr(coh+inc) 
cm2/g 

8.6525E+OO 
8. 6797E+OO 
8.6833E+00 
8.6912E+OO 
8.6978E+00 
8.7029E+00 
8.7309E+OO 
8.8 1 54E+OO 
8.9080E+00 
8.9750E+OO 
8.9866E+00 
8.9969E+00 
8.9994E+00 
9.0029E+00 
9.0 1 08E+00 

9.0 1 62E+00 
9.0279E+00 
9.0303E+00 
9.0307E+00 
9.0311E+00 
9.0313E+OO 
9.0313E+00 
9.0207E+00 
9.01 59E+00 
9.oo89E+00 
9.0068E+00 
9.0035E+00 
8.9945E+00 
8.9845E+00 
8.9235E+00 
8.8384E+00 
8.7302E+00 
8.6000E+00 
8.449IE+00 
8.2790E+00 
8.09IIE+00 
7.8870E+00 
7.6686E+00 
7.4375E+00 
7. 1 955E+00 
6.9443E+00 
6.6857E+00 
6.4215E+00 
6.1533E+00 
5.8827E+00 
S.6112C"I'OO 

5.3403E+00 
5.0714E+00 
4.9671E+00 
4.9066E+00 
4.8907E+00 
4.8669E+00 
4.8056E+00 
4.6092E+00 
4.5500£+00 
4.5442E+00 
4.5345E+00 
4.51 I3E+OO 
4.454IE+00 
4.3979E+OO 
4.3398E+00 
4.3245E+00 
4.3017E+00 
4.2880E+OO 
4.2456E+OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOC1"OO 

O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.039E+OO 
1.026E+00 
1.024E+OO 
1.020E+00 
1.016E+OO 
1.014E+00 
9.986E-01 
9.506E-OI 
8.892E-OI 
8.318E-OI 
8.194E-OI 
8.070E-01 
8.038E-01 
7.990E-OI 
7.873E-01 

7.78IE-OI 
7.494E-OI 
7.381E-01 
7.35IE-01 
7.307E-01 
7.279E-OI 
7.200E-OI 
6.809E-01 
6.727E-OI 
6.625E-OI 
6.599E-OI 
6.559E-OI 
6.463E-OI 
6.370E-01 
5.959E-OI 
5.574E-OI 
5.214E-OI 
4.878E-01 
4.563E-OI 
4.268E-OI 
3.993E-OI 
3.735E-OI 
3.494E-OI 
3.269E-OI 
3.058E-OI 
2.860E-OI 
2.676E-OI 
2.503E-OI 
2.34IE-OI 
2.190E-OI 
2.049E-01 

1.917E-OI 
1.793E-OI 
1,747E-OI 
1.720E-01 
1.714E-01 
1.703E-01 
1.677E-OI 
1.595E-Ol 
1.571E-Ol 
1.569E-Ol 
1.565E-01 
1.556E-OI 
1.533E-Ol 
1.511E-OI 
1.488E-Ol 
1.482E-Ol 
1.473E-01 
1.468E-OI 
1.451E-OI 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 JO ke V to E - 400-1000 ke V - Continued. 

E 
keY 

9.030794E+OO 
9.653919E+OO 
1.032004E+O I 
J.103212E+OI 
kl79334E+OI 
1.2an08E-t;p I 
1.347697E~ 
1.440688E+O I 
1.540095E+OI 
1.646362E+O I 
1.759961E+Ol 
1.881398E+O I 
2.011215E+Ol 
2. 1 49988E+OI 
2.298338E+01 
2.456923E+OI 
2.626450E+O I 
2.807676E+o I 
100ldOSF.OI 

3.208502E+01 
3.429889E+OI 
3.66655IE+OI 
3.9 1 9543E+Ol 
4.1 ~9992E+O 1 
4,4791OlE+OI 
4.788159E+Ol 
4.923432E+01 
4.99879IE+OI 
5.0 1 8886E+OI 
5.049030E+OI 
5.1 I 8542E+OI 
5 . I 24388E+0 I 
5.471721E+Ol 
5.849270E+OI 
6.252870E+O 1 
6.684318E+O 1 
7. HSS36E+Ol 

7.638578E+01 
8. 1 65640E+O 1 
8.729069E+OI 
9.33 1 374E+0 I 
9.975239E+OI 
1.066353E+02 
1.139931 E+02 
1.218587E+02 
1.302669E+02 
1.392553E+02 
I .488640E+02 
1 .591 356E+02 
1.701 I 59E+02 
1.818539E+02 
1.944D 18E+02 
2.078156E+02 
2.22 1 548E+02 
2.374835CT02 

2.538699E+02 
2.713869E+02 
2.901 I 26E+02 
3.101304E+02 
3.315294b02 
3.544049E+02 
3.788588E+02 
4.05(0) 1 E+02 
4,329451 E+02 

fl 
elatom 

6.04779E+O 1 
6. 1 8945E+O 1 
6.27750E+OI 
6.33568E+O 1 
6.37404E+OI 
6.j~22E+01 

6.4 1 543E+O 1 
6.42554E+O I 
6.43753E+OI 
6.44222E+O 1 
6.44323E+OI 
6.43823E+Ol 
6.431 48E+O I 
6.42361 E+O I 
6.41 503E+O I 
6.40603E+Ol 
6.39699E+O I 
6.38844E+0 t 
6177ROl::.J.l)1 

6.36621 E+O I 
6.35343E+O I 
6.33900E+O I 
6.32 I 74E+o 1 
6.29955E+01 
6.26711 E+O 1 
6.20283E+OI 
6.1 3442E+o J 
6.01781E+OI 
5.8781IE+OI 
6.0 1 934E+0 1 
6.14133E+OI 
6. I 4695E+O I 
6.28932E+OI 
6.34489E+O 1 
6.37699E+0 I 
6.39778E+0 I 
6.-1116SE+O I 

6.421 09E+O 1 
6.42766E+OI 
6.43 1 75E+01 
6.43408E+O I 
6.43522E+0 I 
6.43832E+0 I 
6.43762E+OI 
6,43640E+0 I 
6,43484E+0 1 
6,43308E+OI 
6,431 19E+0 I 
6,42924E+0 1 
6.42729E+0 I 
6.42535E+0 1 
6,42347E+0 I 
6.42 I 64E+0 1 
6.41988E+O I 
6.41825CTOl 

6"+1674-E+Ol 
6"+1534E+OI 
6.41404E+0 1 
6.41 284E+0 1 
6.41173E+Ol 
6A1071E+01 
6.40977E+01 
6.40890E+0 1 
6,40810E+OI 

fz 
elatom 

1.1524E+OI 
1.0333E+OI 
9.2524E+00 
8.2759E+00 
7.4018E+00 
().62.5l:Sb+UU 

5.9363E+00 
5.3231E+00 
4.7588E+00 
4.25 1 5E+00 
3.7894E+00 
3.3778E+00 
3.0 1 36E+00 
2.691OE+00 
2.405IE+00 
2.1515E+00 
1.9262E+00 
1.7125E+00 
1.5?00,(;.00 

1.3491E+00 
1.1961E+00 
I.0592E+00 
9.3498E-OI 
8.2563E-01 
7.2944E-Ol 
6.4496E-Ol 
6.1 279E-Ol 
5.9596E-OI 
5.9160E-OI 
3.3355E+00 
3.2652E+00 
3.2594E+OO 
2.937 1 E+OO 
2.6343E+OO 
2.3606E+00 
2.1 1 38E+00 
I.B907E+OO 

1.691IE+00 
1.5105E+OO 
1.3450E+00 
1.1979E+OO 
1.0669E+OO 
9.4693E-OI 
8.4015E-OI 
7.4547E-Ol 
6.6153E-01 
5.8709E-OI 
5.2107E-OI 
4.6251E-OI 
4.1057E-OI 
3.6449E-OI 
3.2360E-OI 
2.8733E-01 
2.5546E-OI 
2.2781C 01 

2.0316E-01 
1.8119E-01 
1.6161E-01 
1.4415E-01 
:.2859E-01 
1.147IE-0: 
l.0234E-01 
9,1305E-02 
8.1465E-02 
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3,41 48E+02 
2.8642E+02 
2.3992E+02 
2.0074E+02 
1.6795E+02 
1.4004b+02 

1.1787E+02 
9.8875E+OJ 
8.2687E+01 
6.9 104E+O 1 
5.7618E+01 
4.8045E+01 
4.0097E+OI 
3.3494E+01 
2.8004E+OI 
2.3434E+Ol 
1.9626E+OI 
1.6322E+OI 
L3552E.OI 

1.1252E+01 
9.3320E+OO 
7.7302E+OO 
6.3835E+OO 
5.2730E+OO 
4.3580E+OO 
3.6045E+OO 
3.3307E+00 
3.1904E+OO 
3. I 543E+00 
1.7679E+OI 
1.7071E+OI 
1.7021EtOI 
1.4364E+OI 
1.2052E+OI 
1.0103E+Ol 
8.4624E+00 
7.0&07E+OO 

5.9244E+00 
4.950IE+00 
4. 1 234E+00 
3.4352E+OO 
2.8622E+00 
2.3763E+00 
1.9723E+00 
1.637IE+OO 
1.3589E+OO 
1.1282E+OO 
9.3668E-01 
7.7775E-01 
6.4585E-01 
5.3635E-01 
4.4545E-01 
3.6999E-01 
3.0772E-01 
2.5670C 01 

2.14!5E-OI 
1.7866E-01 
\.4-907E-01 
1.2438E-0! 
1.0379E-OI 
8.6616E-02 
7.2286E-02 
6.0329E-02 
5.0353E-02 

O'(coh+inc) 
cm2/g 

4.0382E+OO 
3.7953E+OO 
3.5602E+OO 
3.3334E+OO 
3.1 153E+00 
:l.900Jb+UU 
2.7067E+OO 
2.5166E+OO 
2.3362E+OO 
2.1 654E+00 
2.0042E+OO 
l.8525E+OO 
1.7 1 OOE+OO 
1.S767E+OO 
1.4521E+OO 
1.3361E+OO 
l.2282E+OO 
!.1282E+00 
1.0357E+OO 

9.5030E-OI 
8.7163E-Ol 
7.9930E-Ol 
7.3293E-Ol 
6.7216E-OI 
6.1660E-OI 
5.6590E-OI 
5.4608E-OI 
5.3560E-01 
5.3287E-OI 
5.2882E-OI 
5.197IE-OI 
5.l895E-OI 
4.7768E-Ol 
4.395IE-OI 
4.0487E-OI 
3.7348E-OI 
3.-1S06E-OI 

3.1936E-01 
2.9612E-OI 
2.7513E-Ol 
2.5616E-OI 
2.3904E-OI 
2.2356E-01 
2.0958E-01 
J.9692E-OI 
1.8547E-OI 
1.7508E-OI 
1.6564E-0! 
1.5705E-OI 
1.4920E-O) 
1.4203E-OI 
1.3544E-0! 
l.2937E-O\ 
1.2377E-Ol 
1.I8S6C 01 

1.1371E-OI 
r.0917E-Ol 
1.0491E-Ol 
1.0089E-01 
9.7085E-02 
9.3465E-02 
9.0012E-02 
8.6706E-02 
8.3531E-02 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUUb+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+00 
O.OOOE+OO 
O.OOOE+OO 
OOOOE",OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
I. 458E+O1 
1.409E+OI 
1.40SE+OI 
1.1 89E+Ol 
I.OOOE+OI 
8.403E+OO 
7.051E+OO 
5.90SE+OO 

4.950E+OO 
4.141E+00 
3.456E+OO 
2.885E+OO 
2.408E+OO 
2.00IE+00 
1.662E+00 
1.380E+00 
1.146E+00 
9.522E-OI 
7.909E-OI 
6.569E-OI 
5.456E-01 
4.532E-Ol 
3.764E-OI 
3.126E-O\ 
2.600E-OI 
2.171E--Ot 

I.SI2E-01 
1.512E-0! 
1.262E-OI 
I.054E-O! 
8.795E-02 
7.341 E-02 
6.127E-02 
5.114E-02 
4.269E-02 

II. 
nm 

1.373E-01 
1.2ME-Ol 
1.201E-Ol 
1.124E-Ol 
l.05lE-Ol 
9.834E-U2 

9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
A. l'lIE-OJ 

3.864E-02 
3.615E-02 
3.38IE-02 
3.\ 63E-02 
2.959b-U:l 
2.768E-02 
2.589E-02 
2.518E-02 
2.480E-02 
2.470E-02 
2.456E-02 
2.422E-02 
2At9E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 

1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
J.OI7E-02 
9.51gE-OJ 
8.903E-03 
8.329E-OJ 
7.79IE-03 
7.288E-03 
6.818E-03 
6.378E-OJ 
5.966E-03 
5.581E-03 
S.221E-OJ 

4.884E-03 
4.569E-03 
4.274E-03 
3.998E-03 
3.740E-03 
3.498E-03 
3.273E-03 
3.06IE-03 
2.864E-03 
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Tb Z= 65 

,!omic weight - 1.589254E+02 glmol, nominal density p (glcml) - 8.2140E+00 

~.(harTl~atom) - ~(cm2/g) X 2.63902E+02, E(eV) ~(cm2/g)_ h(elatom) X 2.64780E+05 

~ (dges. Edge energies (ke V): 

5. 1 9957E+OO L 8.70800E+00 L II 
\1 1.96750E+00 M II 1.76770E+00 M III 
\1 V 1.2.4120E+00 N I 3.97900E-00 N II 

IV 1.4~E-00 N V 1.47000E-00 0 
o III 3.90000E-02 N VI 2.54000E-02 N VII 
Rdatiyistic correction estimate ire! (H82,3/5CL) - -1.0366E+OO, -6.2340E-Ol elatom 
"';uclear Thomson correction iNT - -1.4584E-02 e/atom 

E 
keY 

8.428000E-03 
8.557000E-03 
8.59 1 400E - 03 
8.643000E-"03 
8.772000E-03 
9.212000E-03 
9.353OOOE-03 
9.390600E-03 
9.447000E-03 
9.588oooE -03 
1.069000E -02 
1.142761E-02 
1.221612E-02 
1.305903E -02 
1.3960 I OE - 02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.489200E-02 
2.527300E-02 
2.537460E-02 
2.54500lE 02 

2.552700E -02 
2.590800E - 02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E -02 
3.552846E-02 
3.797993E-02 
3.822000E -02 

3.880500E-02 
3.896100E-02 
3.919500E-02 
.... 978000E-02 
~.060054E-02 

... 340 198E - 02 
4.639671E-02 
4.959809E -02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.923942E-02 
7.401695E-02 

f! 
elatom 

1.2981OE+OI 
1.29472E+OI 
1.29206E+O I 
1.29376E+0 1 
1.29409E+0 I 
1.28773E+O I 
1.28122E+O I 
1.27429E+Ol 
1.28081 E+O I 
1.28578E+O I 
1.28370E+01 
1.27683E+Ol 
1.26780E+0 I 
1.25663E+Ol 
1.24303E+01 
1.22650E+0 1 
1.20622E+0 1 
I. 18097E+0 1 
1.14875E+0 1 
1.10610E+01 
1 .04620E+0 1 
9.52814E+00 
7.69941£+00 
4.2 1 220E+OO 

-4.4189IE-01 
-6.10700E+00 
-J.5J795E1"OO 

-8.75725E-02 
5.18255E+00 
1.02633E+0 1 
I. 30050E+0 1 
1.45382E+01 
1.53677E+Ol 
1 .57615E+0 1 
1.58784E+0 1 
i.58782E+OI 

1.58646E+0 I 
1.58469E+Ol 
1.58610E+Ol 
1.58659E+0 1 
1.58529E+Ol 
1.57544E+Ol 
1.56225E+Ol 
1.55046E+0 1 
1.54090E+0 1 
1.53482E+Ol 
1.53299E+Ol 
1.53572E+Ol 
1.54298£+01 
1.55456E+0 1 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.41 83E-02 
4.3243E-02 
4.0279E-02 
3.9401E-02 
3.9172E-02 
1.6984E-01 
1.6622E-01 
1.4498E-Ol 
1.4004E-OI 
1.4113E-0I 
1.4746E-OI 
1.5886E-01 
1.7558E-OI 
1.9819E-Ol 
2.2759E-OI 
2.6496E-OI 
3.1175E-01 
3.6973E-Ol 
4.409IE-OI 
5.2762E-OI 
5.9540E-01 
6.2050E-01 
6.2730E-OI 
1.1903E1"01 

1.1837E+OI 
1.1522E+01 
1.0564E+OI 
9.3993E+00 
8.2623E+00 
7.2428E+00 
6.4036E+00 
5.766 1 E+OO 
).1 1 621:.+W 

5.6032E+00 
5.575IE+00 
5.5671E+00 
5.4739E+00 
5.3603E+00 
5.1021E+00 
4.9983E+00 
5.0180E+00 
5.1339E+00 
5.3289E+00 
5.5850E+00 
5.8872E+00 
6.2:227E+00 
6.5815E+00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.3535E+03 
1.3053E+03 
1.1 577E+03 
I.! 154E+03 
1.1045E+03 
4.7604E+03 
4.5903E+03 
3.5911E+03 
3.2446E+03 
3.0589E+03 
2.9899E+03 
3.0 I 32E+03 
3.1 I 52E+03 
3.2894E+03 
3.5336E+03 
3.8482E+03 
4.2356E+03 
4.6991E+03 
5.242 I E+03 
5.868IE+03 
6.3334E+03 
6.5008E+03 
6.5458E+03 
1.2384E+Oj 
1.2278E+05 
I. I 775E+05 
1.028IE+05 
8.5574F.+04 
7.0367E+04 
5.7703E+04 
4.7723E+04 
4.01 99E+04 
3.960IE+04 
3.8233E+04 
3.7888E+04 
3.7608E+04 
3.6435£+04 
3,4958E+04 
3.1 1 26E+04 
2.8525E+04 
2.6789E+04 
2.5638E+04 
2.4895E+04 
2.4407£+04 
2.4067E+04 
2.3796E+04 
2.3544E+04 

8.2516OE+00 
1.61130E+OO 
3.10200E-00 
9.40000E-03 
2.54000E - 02 

cr(coh+inc) 
cm2/g 

8.1 435E-05 
8.7650E-05 
8.9365E-05 
9.1985E-05 
9.8782E-05 
1.2479E-04 
1.3410E-04 
1.3667E-04 
1.4058E-04 
1.5074E-04 
2.4963E-04 
3.3785E-04 
4.549IE-04 
6.0942E-04 
8.1230E-04 
1.0773E-03 
1.4217E-03 
1.8668E-03 
2.4393E-03 
3.1717E-03 
4.1040E-03 
5.2846E-03 
6.7723E-03 
7.9710E-03 
8.4223E-03 
8.5454E-03 
8.6.fl4t::-U3 

8.732IE-03 
9.2103E-03 
1.0964E-02 
1 1l<"2E:-02 

1.7418E-02 
2.1800E-02 
2.7159E-02 
3.3679E-02 
3,4363E-02 
3.6061E-02 
3.6522E-02 
3.7220E-02 
3.8999E-02 
~.1575E-02 

5.1089E-02 
6.2497E-02 
7.6110E-02 
9.2277E-02 
1.1138E-Ol 
1.3386E-01 
1.6016E-01 
1.9081E-Ol 
2.2634E-Ol 

L 
M 
N 
o 

III 
IV 
III 
II 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O. 000 E+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

7.5I400E+00 
1.27500E+00 
2.85000E-Ol 
8.60000E-03 

nm 

1.471E+02 
1.449E+02 
1.443E+02 
1.435E+02 
1.413E+02 
1.346E+02 
1.326E+02 
1.320E+02 
1.312E+02 
1.293E+02 
1.I60E+02 
1.085E+02 
1.015E+02 
9.494E+OI 
8.88IE+OI 
8.308E+01 
7.772E+OI 
7.270E+OI 
6.80IE+OI 
6.362E+OI 
5.95IE+01 
5.567E+OI 
5.208E+OI 
4.98IE+01 
4.906E+OI 
4.886E+OI 
4.872E+OI 
4.857E+OI 
4.786E+OI 
4.557E+01 
~.263EIOI 

3.988E+OI 
3.731E+OI 
3.490E+01 
3.264E+OI 
3.244£+01 
3.195E+01 
3.182E+01 
3.163E+Ol 
3.117E+OI 
3.054E+Ol 
2.857£+01 
2.672E+Ol 
2.500E+01 
2.338E+OI 
2.187E+Ol 
2.046E+OI 
1.914E+Ol 
1.791E+Ol 
1.675E+01 
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456 C. T. CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1--0.0 10 keY to E - 400-1000 ke V - Continued. 

E 
keY 

7.912411E-02 
8.458368E-02 
9.041995E-02 
9 .665893E-02 
1.033284E-0I 
l.~gIE,OI 
1.180797E-0\. 
1.262272E-01 
1.349368E -0 1 
1.440600E-01 
1.442475E-01 
1.462650E-Ol 
1.468530E-Ol 
1.477350E-01 
1.499400E-Ol 
[.542005E-01 
1.648404E-01 
1.762144E-0I 
1.883732E-Ol 
2.013709E-OI 
2.152655E-OI 
2.301 188E-01 
2.459970E-OI 
2.629708£ 0 I 

2.793000E-01 
2.811158E-01 
2.835750E-Ol 
2.847150E-01 
2.864250E-01 
2.907000E-01 
3.oo5128E-01 
3.039960E-01 
3.086490E -01 
3.098898E-01 
3.117510E-OI 
3.1 64040E-01 
3.212482E-OI 
3.434143E-OI 
3.671099E-OI 
3.899420E -0 I 
3.924405E-01 
J.959105E-OI 

3.97502IE-OI 
3.998895E-01 
4.058580E-OI 
4.195189E-01 
4.484657E-01 
4.794098E-01 
5.124891 E-Ol 
5.478508E-01 
5.856525E-Ol 
6.260625E-OI 
6.692609E-OI 
7.154399E-Ol 
7.648052E-01 
8.175768E-01 
8.739896E-OI 
9 .342948E - 0 I 
9.987612E-01 
I.067676E+OO 

1.14134-5E+00 
1.216376E+00 
1.220098E+00 
1.234994E+00 
I .239959E+00 

II 
elatom 

1.57 1 56E+o 1 
1.59045E+O I 
1.61200E+Ol 
1.63527E+O 1 
1.65883E+01 
1.6R043E+Ol 

1.69577E+OI 
1.69448E+0 1 
1.64285E+01 
1.29202E+O 1 
1.26967E+O 1 
7.45877E+OO 

-1.50937E-01 
9.52035E+00 
1.78559E+OI 
2.26505E+0 1 
2.50777E+O I 
2.53 I 96E+O I 
2.55971E+01 
2.58916E+01 
2.61729E+OI 
2.64043E+01 
2.65511E+01 
2.65S58£-t01 

2.61966E+O 1 
2.60676E+0 1 
2.57171E+OI 
2.5 1 435E+O 1 
2.57205E+O I 
2.62236E+OI 
2.65754E+01 
2.66239E+0 1 

2.65850E+0 1 
2.64397E+O 1 
2.66468E+0 1 
2.68806E+0 1 
2.70249E+OI 
2.74599E+01 
2.7782IE+Ol 
2.79278E+01 
2.79046E+OI 
2.7790613"1'01 

2.75468E+01 
2.185 1 8E+0 1 
2.81 765E+OI 
2.85 589E+0 1 
2.91553E+01 
2. 97135E+0 1 
3.02513E+01 
3.07 566E+0 1 
3.12088E+Ol 
3.15806E+01 
3.18319E+01 
3.19214E+Ol 
3.18038E+Ol 
3.14185E+Ol 
J.0674SE+OI 
2.94078£+01 
2.73044E+OI 
2.33294E+OI 
IA6076E+01 

- 2.0 1202E+0 1 
- 2.54238E+O 1 
-7.33271 E+O i 
- 1.56051 E+02 

h 
elatom 

6.955IE+00 
7.3372E+00 
7.7227E+00 
8.1079E+00 
8.4904E+00 
g.g690£1+00 

9.2433E+00 
9.613IE+00 
9.9793E+00 
1.0336E+01 
1.0343E+01 
1.04 1 9E+0 1 
1.044lE+OI 
2.5916E+Ol 
2.3503E+Ol 
1.9988E+01 
1.5265E+OI 
1.3562E+OI 
1.2490E+OI 
1.1790E+Ol 
1.1 254E+Ol 
1.0804E+01 
1.0414E+Ol 
l.OO8lE+01 
9.8302E+00 
9.806lE+00 
9.7746E+00 
9.7604E+00 
1.0867E+01 
1.0831E+OI 
1.0760E+Ol 
1.0740E+OI 
1.0715E+OI 
1.071OE+01 
I.I036E+01 
1.1022E+OI 
1.I0llE+Ol 
1.0995E+OI 
1.1022E+OI 
1.1071E+01 
1.I076E+01 
1.1085131'01 

1.1088E+01 
1.I619E+Ol 
I. [636E+01 
I. 1 674E+OI 
1.1739£+01 
I. 1 769E+OI 
1.1748E+OI 
1.1665E+01 
1.1518E+01 
1. 1 298E+OI 
l.Ioo9E+01 
1.0665E+OI 
1.028IE+OI 
9.8740E+00 
9.4552E+00 
9.0353E+00 
8.6217E+00 
7.9971lE+OO 

7.4237E+00 
6.9009E+00 
6.8770E+00 
6.7830E+00 
6.7522E+00 
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2.3275E+04 
2.2968E+04 
2.2615E+04 
2.2210E+04 
2. 1757E+04 
2. 1260E+04 

2.0727E+04 
2.0 1 65E+04 
1.9582E+04 
1.8998E+04 
1.8986E+04 
1.886 1 E+04 
1.8825E+04 
4.6449E+04 
4.1505E+04 
3.4322E+04 
2.4520E+04 
2.0378E+04 
1.7555E+04 
1.5503E+04 
1.3842E+04 
1.2431E+04 
1.121OE+04 
l.OISlE+04 

9.3192E+03 
9.2363E+03 
9. 1 268E+03 
9.0770E+03 
1.0046E+04 
9.8650E+03 
9.48IOE+03 
9.3544E+03 
9. 1925E+03 
9.1506E+03 
9.3733E+03 
9.224IE+03 
9.0759E+03 
8.4775E+03 
7.9498E+03 
7.5171E+03 
7.4732E+03 
7.413213"1'03 

7.3860E+03 
7.6932E+03 
7.5914E+03 
7.3682E+03 
6.9308E+03 
6.5002E+03 
6.0695E+03 
5.6379E+03 
5.2072E+03 
4.7783E+03 
4.3554E+03 
3.9469E+03 
3.5595E+03 
3.1978E+03 
2.8645E+03 
2.5606E+03 
2.2857E+03 
1.9834E+03 

1.7222E+03 
1.5022E+03 
1.4924E+03 
1.4543E+03 
1.4419E+03 

2.6735E-OI 
3.1 445E-0 1 
3.6828E-OI 
4.2953E-OI 
4.9889E-01 
5.7706E-OI 

6.6475E-OI 
7.6265E-OI 
8.7145E-OI 
9.8932E-01 
9.9178E-OI 
1.01 83E+OO 
1.026IE+00 
1.0378E+00 
1.067IE+OO 
1.l242E+00 
1.2694E+OO 
1.4276E+00 
1.5994E+OO 
1.7849E+OO 
1.9843E+OO 
2. 1 977E+OO 
2.4248E+OO 
2.66S3EIOO 
2.8937E+OO 
2.9 1 89E+OO 
2.9530E+OO 
2.9687E+00 
2.9923E+00 
3.05[IE+00 
3. 1 849E+00 
3.2320E+OO 
3. 2947E+00 
3.3113E+00 
3.3362E+OO 
3.3983E+00 
3.4624E+00 
3.7506E+00 
4.048IE+00 
4.3241E+00 
4. 3537E+00 
4.J945E-rOO 

4.41 32E+00 
4.44IIE+00 
4.5102E+00 
4.6658E+00 
4.9829E+00 
5.3030E+00 
5.6243E+00 
5.9448E+00 
6.2622E+OO 
6.5746E+00 
6.8796E+00 
7.175IE+00 
7.4589E+00 
7.7289E+00 
7.9831E+00 
8.2195E+00 
8.4363E+00 
8.6320E+OO 

8.8050E+00 
8.9478E+00 
8.954IE+00 
8.9785E+OO 
8.9864E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOEIOO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
0.00013+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE't'OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

>.. 
nrn 

1.567E+Ol 
1. 466E+O 1 
1.37lE+OI 
1.283E+01 
1.200E+OI 
1.122E+01 

l.OSOE+Ol 
9.822E+oo 
9. 1 88E+OO 
8.606E+oo 
8.595E+oo 
8.477E+oo 
8.443E+OO 
8.392E+oo 
8.269E+00 
8.040E+oo 
7.52IE+00 
7.036E+OO 
6.582E+00 
6. 1 57E+00 
5.760E+oo 
5.388E+OO 
5.040E+OO 
4.71SEIOO 

4.439E+OO 
4.4IOE+00 
4.372E+OO 
4.355E+OO 
4.329E+OO 
4.265E+00 
4. 126E+00 
4.078E+00 
4.017E+00 
4.00 I E+oo 
3.977E+00 
3.919E+00 
3.859E+OO 
3.6IOE+00 
3. 377E+00 
3.180E+OO 
3. I 59E+00 
3.132EIOO 
3.119E+00 
3.100E+00 
3.055E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.\ \7E+OO 
1.980E+00 
1.853E+00 
1.733E+00 
1.62IE+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.241E+00 
I.luIE"I'OO 

1.086E+00 
1.0 1 9E+00 
1.016E+00 
!.004E+00 
9.999E-0\ 
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r,alL I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

£ 
keY 

1.247406E+00 
1.249500E+OO 
1.266024E+OO 
t.26~625E+OO 

1.273~E+OO 

1.28 1 375E+OO 
1.300500E+OO 
1.304285E+OO 
1.394281 E+OO 
1.490486E+OO 
1.579074E+OO 
1.593329E+00 
1.603243E+OO 
1.609689E+OO 
1.6193"6B+OO 

1.643526E+00 
1.703269E+00 
I. 732346E+00 
1.75886 I E+OO 
1.765932E+OO 
1.776538E+OO 
1.803054E+OO 
1.820795E+OO 
1.928150E+OO 
1.946430E+OO 
1.957662E+00 
1.965532E+OO 
1.977337E+OO 
2.006850E+OO 
2.080733E+OO 
2.224304E+OO 
2.377781 E+OO 
2.541 848E+OO 
2.7 I 7235E+OO 
2.904724E+OO 
3.105150E+OO 
3.3 I 9406E+OO 
3.S48445E+OO 
3.793288E+OO 
4.055024E+OO 
4.334821 E+OO 
4.633924E+OO 
4.953664E+OO 
S.295467E+OO 
S.660855E+OO 
6.051 -153E I 00 

6.469004E+OO 
6.91 5365E+OO 
7.363720E+OO 
7.392525E+OO 
7. 476430E+OO 
7.S06486E+OO 
7.SS IS70E+OO 
7.664280E+OO 
7.902609E+OO 
8.086568E+OO 
8.210342E+OO 
S.243349E+OO 
8.2928S8E+OO 
8 Al 6632E+OO 
8A47890E+OO 
8.533840E+OO 
8.664460E+OO 
8,699292E+OO 
S.75 1 540E+OO 

/1 
e/atom 

-2.3471IE+Ol 
-4.45583E+OO 

2.53527E+0 1 
1.772 1 7E+OI 

-3.48811E+Ol 
5.49751E+OI 
9.38334E+01 
9.27616E+01 
5.39846E+01 
4.34885E+O I 
3.94690E+Ol 
3.872 17E+O I 
3.77090E+0 I 
3.55 I 63E+0 I 
3.80407B+O 1 

4.06593E+0 I 
4.36679E+0 I 
4.46654E+O I 
4.51042E+0 I 
4.44692E+Ol 
4.59281E+Ol 
4. 79896E+O I 
4. 89926E+O I 
5.31 I 96E+0 I 
5.34900E+OI 
5.35537E+OI 
5.3 I 843E+0 1 
5,4 1209E+O 1 
5.5414IE+OI 
5.73154E+OI 
5.927IOE+OI 
6.0 1 453E+O 1 
6.07071 E+O 1 
6.11712E+OI 
6.1 SOO5E+0 1 
6.18050E+0 1 
6.20524E+Ol 
6.21 190E+0 1 
6.20480E+0 1 
6. 1 9269E+0 1 
6. 1 7228E+0 1 
6. I 4665E+0 1 
6.1 1604E+O 1 
6.07991 E+O 1 
6.03598E+0 1 
5.97832E ,01 

5.89836E+0 1 
5.770 15E+O 1 
5. 46368E+0 1 
5.41 724E+OI 
5.1617IE+OI 
4.8091 9E+O 1 
5.16124E+OI 
5.46597E+OI 
5 .62924E+0 1 
5.63069E+O I 
5,51953E+O I 
5.35209E+OI 
5.54015E+OI 
5.71642E+OI 
5.73859E+OI 
5.77981E+Ol 
5.7749SE+OI 
5.70199E+OI 
5,81 !55E+OI 

h 
elatom 

1.6587E+02 
1.5296E+02 
8.2023E+OI 
7,4595E+OI 
6.2 II 2E+OI 
1.5361E+02 
7.5888E+OI 
6.7060E+OI 
2.105IE+OI 
2.094IE+OI 
2.3958Ei-OI 
2.4528E+OI 
2.4924E+OI 
2.5181E+Ol 
2.9991B+Ol 

3.0419E+Ol 
3.0923E+OI 
3.1094E+Ol 
3.1086E+OI 
3. I 066E+OI 
3. 2908E+O1 
3.2605E+Ol 
3.2334E+OI 
3.0075E+OI 
2.9620E+OI 
2.9334E+OI 
2.9132E+01 
3.0006E+OI 
2.92 1 9E+OI 
2.7269E+OI 
2.3837E+Ol 
2.0998E+OI 
1.8844E+OI 
1.7198E+OI 
1.5691E+OI 
1.4227E+OI 
1.2812E+OI 
1.1534E+OI 
1.0376E+OI 
9.3434E+OO 
8.41 97E+OO 
7.5975E+OO 
6. 8649E+OO 
6.2113E+OO 
5.6017E+OO 
5.0463E,00 

4.5534E+OO 
4.116IE+OO 
3.7337E+OO 
3.7112E+OO 
3.6468E+OO 
3.6242E+OO 
l.0464E+OI 
1.0133E+OI 
9.4871E+OO 
9.1064E+OO 
8.8738E+OO 
8.8144E+OO 
l.2167E+OI 
1.1841 E+OI 
1.1761E+OI 
1.1547E+OI 
1.1235E+Ol 
1.1163E+0; 
1.2789E+OI 

3.5209E+04 
3.2413E+04 
1.7 I 55E+04 
1.5569E+04 
1.2912E+04 
3. 1 742E+04 
1.545 1 E+04 
1.36 1 4E+04 
3.9977E+03 
3.7202E+03 
4.01 73E+03 
4.0760E+03 
4.1 I 63E+03 
4. 1 420E+03 
4.9038B+03 

4.9006E+03 
4.8072E+03 
4.7525E+03 
4.6797E+03 
4.6580E+03 
4.9048E+03 
4.788 I E+03 
4.702 I E+03 
4.1300E+03 
4.0293E+03 
3.9676E+03 
3.9244E+03 
4.0180E+03 
3.855IE+03 
3.4700E+03 
2.8375E+03 
2.3382E+03 
1.9629E+03 
1.6758E+03 
1.4303E+03 
1.2131E+03 
1.0220E+03 
8.6065E+02 
7.2427E+02 
6.IOO9E+02 
5.1 429E+02 
4.3411E+02 
3.6694E+02 
3.1057E+02 
2.6202E+02 
2.2080£:+02 

1.8637E+02 
1.5760E+02 
1.3425E+02 
1.3292E+02 
1.2915E+02 
1.2784E+02 
3.6689E+02 
3.5007E+02 
3.1787E+02 
2.9817E+02 
2.8618E+02 
2.8312E+02 
3.8847E+02 
3.7251 E+02 
3.6863E+02 
3,5827E+02 
3.4333E+02 
3.3976E+02 
3.8694E+02 

a(coh+inc) 
cm2/g 

8.9980E+OO 
9.0013E+OO 
9.0259E+OO 
9.0297E+OO 
9.0370E+OO 
9.0477E+OO 
9.0733E+OO 
9.0782E+OO 
9. I 765E+OO 
9.2485E+OO 
9.2892E+OO 
9.2937E+OO 
9.2966E+OO 
9.2983E+OO 
9.3007B+OO 

9.3056E+OO 
9.3 1 22E+OO 
9.3126E+OO 
9.3115E+OO 
9.31IOE+OO 
9.3I00E+OO 
9.3067E+OO 
9.3039E+OO 
9.2757E+OO 
9.2692E+OO 
9.2650E+OO 
9.2620E+OO 
9.2573E+OO 
9.2447E+OO 
9.2088E+OO 
9. 1 234E+OO 
9.0140E+OO 
8.8818E+OO 
8.7280E+OO 
8.5542E+00 
8.3619E+OO 
8. 1 529E+OO 
7.9287E+00 
7.6913E+OO 
7.4424E+00 
7.1 840E+OO 
6.91 77E+OO 
6.6455E+00 
6.3689E+OO 
6.0898E+OO 
5.8096£:+00 

5.5299E+OO 
5.252 I E+OO 
4.9934E+00 
4.9775E+00 
4.93 1 4E+00 
4.9151E+00 
4.8907E+OO 
4.8306E+00 
4.7072E+00 
4.6152E+00 
4.5548E+OO 
4.S390E+OO 
4.5153E+OO 
4A569E+OO 
4.4424E+00 
4.4027E+00 
4,3435E+00 
4,3279E+00 
4,3047E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£:+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

9.939E-01 
9.923E-01 
9.793E-OI 
9.773E-01 
9.734E-Ol 
9.676E-OI 
9.534E-Ol 
9.506E-OI 
8.892E-Ol 
8.318E-Ol 
7.S52E-OI 
7.78lE-Ol 
7.733E-01 
7.702E-OI 
7.6"6B-Ol 

7.544E-Ol 
7.279E-Ol 
7.157E-01 
7.049E-OI 
7.02IE-OI 
6.979E-Ol 
6.876E-OI 
6.809E-01 
6,430E-Ol 
6.370E-Ol 
6.333E-01 
6.30SE-Ol 
6.270E-OI 
6.178E-Ol 
5.959E-Ol 
5.574E-Ol 
5.2l4E-0i 
4.878E-OI 
4.563E-Ol 
4.268E-OI 
3.993E-Ol 
3.735E-OI 
3.494E-Ol 
3.269E-Ol 
3.058E-01 
2.860E-Ol 
2.676E-Ol 
2.503E-0I 
2.341E-Ol 
2.190E-01 
2.049£:· 01 

1.917E-01 
1.793E-OI 
1.684E-01 
1.677E-Ol 
1.658E-OI 
1.652E-OI 
1.642E-OI 
1.618E-01 
1.569E-01 
1.533E-01 
1.510E-Ol 
!.504E-Ol 
1.495E-01 
l.473E-01 
1.468E-01 
1.453E-01 
1.431E-01 
1.425E-OI 
1.417E-01 
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TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

8.882160E+OO 

9.030794E+OO 

9.653919E+OO 
1.032oo4E+O 1 
1.1032l,7E+0 I, 
I. 1 79334E+O 1 
1.260708E+O 1 

1.347697E+OI 
1.440688E+O 1 
1.540095E+O I 
1.646362E+O I 
1.759961 E+o 1 
1.88 1 398E+o I 
2.011215E+01 
2. 1 4995SE+O 1 

2.298338E+Ol 
2,456923E+0 I 
2.626.450E+O J 

2.807676E+01 
3.00 1405E+o I 
3.208502E+O 1 

3.429889E+0 1 
3.66655IE+OI 
3.9 1 9543E+O 1 
4. 1 89992E+O 1 
4,47910 I E+O 1 
4.788159E+01 
5.095579E+OI 
5.1 I 8542E+O 1 
5. 1 73572E+0 I 
5.194371E+01 
5.225568E+0 1 
5.303561E+OI 
5,471721E+Ol 
5.849270E+0 I 
6.252870E+0 I 
6.6843 I 8E+0 I 
7 . I 45536E+0 I 
7 .638578E+0 1 
8. I 65640E+O 1 
8.729069E+Ol 
9.33 1 374E+0 1 
9.975239E+Ol 

1.066353E+02 

1.139931 E+02 
1.2 1 8587E+02 

1.302669E+02 

1.392553E+02 

l.488640E+02 
1.59 1 356E+02 
1.701159E+02 
1.818539E+02 
1.944018E+02 
2.078 1 56E+02 

2.221548E+02 
2.374835E+02 
2.538699E+02 

2.713869E+02 
2.901 126E+02 
3.IOI304E+02 
3.315294E+02 
3.544049E+02 
3.788588E+02 
4.05000 1 E+02 
4.329451 E+02 

II 
elatom 

5.93813E+Ol 

6.02oo5E+Ol 
6.21877E+O I 
6.33585E+Ol 
6.40963E+OI 
6,45643E+O 1 

6.48759E+O I 
6.50801 E+O 1 
6.52095E+O I 
6.53548E+O 1 
6.53846E+OI 

6.54482E+O I 

6.541 27E+o 1 
6.53547E+Ol 
6 . .:l2827E+Ul 

6.52020E+O 1 
6.51 1 62E+o I 
6.50301 E+o I 
6.4Q464F.+ll I 

6.48428E+OI 
6.47303E+O I 

6.46085E+O 1 
6.44733E+O 1 
6.43 I 76E+O I 
6.41253E+OI 

6.38653E+O I 
6.34418E+OI 
6.23594E+O 1 
6.2 1 547E+O 1 
6.11993E+OI 

5.98099E+OI 
6.12140E+OI 
6.24827E+0 1 
6.33932E+O 1 
6.4212IE+OI 
6.46272E+0 1 
6.48831 E+O 1 
6.50525E+0 1 
6.5 1 669E+O 1 

6.52468E+0 1 
6.52984E+O 1 
6.53289E+O 1 
6.53454E+Ol 

6.53814E+0 1 
6.53781 E+O 1 
6.5.368.3E+O 1 

6.53544E+O 1 
6.53378E+O 1 

6.53 1 96E+0 1 
6.53004E+O 1 
6.5281 OE+O 1 
6.52617E+O 1 
6.52427E+O 1 
6.52242E+0 1 
6.52063E+0 1 
6.51893E+OI 

6.51737E+OI 
6.51593E+0 1 
6.51459E+0 1 
6.5l335E+0 1 
6.51221 E+Ol 
6.51115E+OI 
6.5l017E+01 
6.50928E+O I 
6.50845E+O I 

h 
elatom 

1.2511E+OI 

1.2202E+OI 

1.1000E+01 

9.8620E+OO 
8.8004E+00 
7.8620E+00 

7.0353E+OO 
6.30IOE+00 

5.6482E+00 
5.0597E+OO 
4.5252E+OO 

4.0404E+OO 

3.6017E+OO 
3.2 1 34E+OO 
2.l:S0Y:ih+UO 
2.5647E+OO 
2.2943E+00 

2.0543E+00 
I.R?h4F. ... OO 

l.6209E+OO 
l.4399E+00 
1.2777E+00 
1.1329E+00 
l.002IE+oo 

. 8.8527E-OI 

7.821OE-OI 
6.9148E-0l 
6. 1 688E-0l 
6.1183E-Ol 
5.9999E-OI 

5.956IE-OI 
3.3244E+00 
3.2494E+00 
3.0964E+00 
2.78ooE+00 
2.4918E+OO 
2.2322E+00 
l.9977E+00 
l.7875E+00 

l.5972E+OO 
l.4228E+00 
l.2675E+OO 

1.1294E+OO 
l.OO49E+OO 

8.9l82E-0i 
1.9I::>/I:::.-UI 

7.0266E-OI 

6.2379E-OI 

5.5382E-OI 
4.9174F.-Ol 

4.3666E-OI 
3.8778E-Ol 
3.4439E-Ol 
3.0589E-Ol 
2.7171E-Ol 
2.4224E-Ol 

2.1619E-OI 
1.9295E-Ol 
1.7223E-Ol 
1.5374E-OI 
l.3724E-Ol 
1.2252E-Ol 
1.0939E-Ol 
9.7665E-02 
8.7205E-02 

3.7296E+02 

3.5775E+02 

3.0 I 87E+02 

2.5303E+02 
2. 11 22E+02 
1.7652E+02 
1,4776E+02 
1.2379E+02 
1.0381E+02 
R.6QRQE+ll1 

7.2778E+Ol 
6.0787E+OI 

5.0689E+Ol 
4.2305E+OI 
3.5340E+Ol 
2.9547E+OI 

2.4726E+OI 
2.071OE+OI 
1.7224E...ol 

1. 43OOE+O1 
1.1 883E+01 
9.8632E+OO 
8.1814E+OO 
6.7694E+OO 
5.5943E+OO 

4.6233E+OO 
3.8238E+OO 
3.2055E+OO 
3.1650E+OO 
3.0707E+OO 

3.036IE+OO 
1.6845E+OI 
1.6223E+OI 
I. 4984E+01 
1.2584E+OI 
1.0551E+OI 
8. 8423 E+OO 

7.4025E+OO 
6. 1 960E+OO 
5. 1 790E+OO 
4.3 1 57E+OO 
3.5967E+OO 

2.9979E+OO 
2,495 1 E+OO 

2.0715E+OO 
1.ILWt.+W 

1.4282E+OO 

1.186lE+OO 
9.8506E-OI 
R lRI9F-OI 

6.7965E-Ol 
5.6461E-Ol 
4.6907E-Ol 
3.8974E-Ol 

3.2384E-Ol 
2.7008E-Ol 

2.2548E-Ol 
1.8825E-01 
1.5719E-Ol 
l.3126E-OI 
1.0961E-OI 
9.1536E-02 
7.6449E-02 
6.3851E-02 
5.3333E-02 

a(coh+inc) 
cm2/g 

. 4.2475E+OO 

4. 1839E+OO 

3.9326E+OO 

3.6893E+OO 
3.4545E+OO 
3.2286E+OO 
3.0 1 22E+OO 
2.8054E+OO 
2.6084E+OO 
?4?14E-IoOO 

2.2444E+OO 

2.0773E+OO 

1.9199E+OO 
1.7722E+OO 
1.6338E+OO 
1.5046E+OO 
1.3842E+OO 
1.2723E+OO 
1.16gSE ... OO 

I.0724E+OO 
9.8375E-OI 
9.0206E-OI 
8.2694E-OI 
7.5802E-OI 
6.9489E-OI 

6.3717E-0l 
5.8450E-OI 
5.3960E-OI 
5.3650E-OI 
5.2922E-OI 

5.2652E-OI 
5.225IE-OI 
5.1275E-OI 
4.9284E-OI 
4.5317E-OI 
4.1718E-0l 
3.8456E-OI 
3.5503E-OI 

3.2832E-Ol 
3.0418E-OI 
2.8237E-OI 
2.6267E-Ol 

2.4489E-Ol 

2.2882E-OI 
2.1430E-OI 
L.UI UH::-UI 

1.8929E-Ol 

1.7852E-OI 
1.6875E~Ol 

1 ~c}R'iE-OI 

1.5174E-OI 
1.4432E-OI 
l.3752E-Ol. 
1.3126E-O 1 
1.2548E-Ol 
l.2012E-OI 

1.15l3E-Ol 
1.1047E-Ol 
l.0610E-Ol 
l.0198E-Ol 
9.8083E-02 
9.4383E-02 
9.0857E-02 
8.7486E-02 
8.4251 E-02 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
n.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE...oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
1.386E+OI 
1.336E+OI 
1.236E+OI 
1.041E+OI 

8.749E+OO 
7.346E+OO 
6. 1 59E+OO 
5. 1 62E+OO 
4.321E+OO 
3.608E+OO 
3.013E+OO 
2.5\6E+OO 

2.097E+OO 
I. 742E+OO 
I.~t,+uu 

1.203E+OO 
9.993E-OI 
8.303E-OI 
h RC}C}F-OI 

5.732E-Ol 
4.763E-OI 
3.957E-Ol 
3.288E-Ol 

2.732E-Ol 
2.280E-Ol 
1.904E-Ol 
1.591E-Ol 
1.329E-Ol 
1.110E-01 
9.275E-02 
7.748E-02 
6.473E-02 
5.407E-02 
4.517E-02 

nm 

1.396E-OI 

1.373E-01 

1.284E-01 

1.201E-OI 
1.124E-OI 
1.051E-OI 

9.834E-02 
9.2ooE-02 

8.606E-02 
g.OSOE-02 

7.53IE-02 

7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 

5.395E-02 
5.046E-02 

4.72IE-02 
4.416E-02 

4.13IE-02 
3.864E-02 

3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.433E-02 
2.422E-02 
2.396E-02· 

2.387E-02 
2.373E-02 
2.338E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
l.329E-02 

1.243E-02 
1.1 63E-02 

I.088E-02 
I.UI/I:::.-02 

9.518E-03 

8.903E-03 

8.329E-03 
7.7c} IE-OJ 
7.288E-03 
6.8l8E-03 
6.378E-03 
5.966E-03 

5.581E-03 
5.221E-03 
4.884E-03 

4.569E-03 
4.274E-03 
3.998E-03 
3.740E-03 
3.498E-03 
3.273E-03 
3.061E-03 
2.864E-03 
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Oy Z= 66 

.\tomic weight - 1.625000E+02 g/mol, nominal density p (g/cm3
) - 8.5250E+00 

,l,\bamslatom) - l!-(cm2Ig) X 2.69838E+02, E(eV) l!-(cm2Ig) - hCe/atom) X 2.58956E+05 

• ~ edges. Edge energies (ke V): 

K 
\-1 
\-1 
S 
o 

V 
IV 
III 

5.37885E+00 
2.04680E+OO 
1.2949..0E+OO 
1.54200B.-00 
6.29000E-02 

L 
M 
N 
N 
N 

II 
I 

V 
VI 

9.04580E+00 
1.84180E+00 
4. 1 6300E -00 
1.54200E-00 
2.63000E":"02 

L 
M 
N 
o 
N 

II 
HI 
II 

VII 
Relativistic correction estimate frel (H82,3/5CL) - -1.0783E+OO, -6.4740E-OI e/atom 
Suclcar Thomson correction fNT -1.4705E-02 elatom 

E 
keV 

4.1 16OOOE-03 
4.1 79000E-03 
4. 195800E-03 
4.221 OOOE -03 
4.284000E-03 
1.069000E-02 
1.14276IE-02 
1.221612E-02 

1.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E -02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.577400E-02 
2.616850E - 02 
2.627370E - 02 
2.643150E-02 
2.682600E-02 
2.720606E-02 
2.908321E-02 
3.109002E-02 
3.323523E - 02 
3.552846E - 02 
3.797993E - 02 
-I.060054E - 02 
-IJ4D198E-02 
-1.639671 E - 02 
-I.959809E - 02 
5 .30203SE- 02 

5.667876E-02 
6.058959E·- 02 
6.164200E-02 
1).258550E -02 
5.2837\OE-02 
F).~~ I 450E -02 
'1,4 \ 5800E - 02 
6.477028E -02 
">.02.?-94::lE - 02 

7.401695E -02 
7.9124\IE-02 
1\,458368E - 02 
-1.041995E-02 
<).665893E-02 
1.033~84E -0 1 

JI 
c/o.tom 

1.20399E+0 I 
1.1998IE+OI· 
I. 1 9535E+OI 
1 • I 9946E+0 1 
1.20271E+01 
1. 1 5061E+Ol 
I. I 3999E+O I 
1.12755EI01 

1.13472E+0 I 
1.1 1 736E+O I 
1.09656E+O 1 
1.01127E+01 
1.03998E+0 I 
1.00025E+0 I 
9.47980E+00 
8.75445E+00 
7.65884E+00 
5.7239 1 E+OO 
5.3543~E-01 

-2.09 1 44E+OO 
-1.0377IE+01 
-2.06809E+01 
-9.41095E+00 

5.61530E-OI 
4.62242E+00 
1.27652E+0 1 
1.59925E+01 
1.7 4640E+O 1 
I. 80436E+0 1 
1.8 1 477E+01 
1.80083E+0 I 
1.77603E+01 
1.74826E+Ol 
1.7221IE+Ol 
1.70027£101 

1.68431 E+O I 
1.67508£+01 
1.67367E+Ol 
1.67217E+Ol 
1.67082E+01 
1.67212E1'Ol 
1.67.'\62E+01 
1.67444E+Ol 
1.68190£.0) 

1.70661 E1'OI 
1.74445E+01 
I. 78946E+0 1 
1.8.1';()9E+0! 
1.87849hO! 
1.92189£+0: 

12 
c/o.tom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
8.4705E-02 
8.5785E-02 
2.6494E-01 
2.9523E-Ol 
3.2993E-01 

3.6970E-Ol 
4.1529E-Ol 
4.6755E-OI 
S.2742E-01 
5.9600E-01 
6.7432E-01 
7.6357E-01 
8.6507E-01 
9.8022E-01 
1.1105E+00 
1.2576E+00 
1.2875E+00 
1.3243E+00 
1.3342E+00 
2.1825E+01 
2.087IE+OI 
2.00IIE+01 
1.6478E+OI 
1.3594E+01 
1.1256E+OI 
9.4549E+00 
8. 1 320E+00 
7.2103E+00 
6.6 1 39E+00 
6.2771E+00 
6.1 460E+00 
6.1788£100 

6.3436E+00 
6.6\64£+00 
6.702IE+00 
6.7824E+00 
6.8044E+00 
6.8637E+CXl 
6.9503E+00 
7.0080E+00 
7.1S6;H::,OO 

7.973IE+00 
8.5332E+00 
8.7702E+00 
8.9903E+00 
9. 1 862E+00 
9.3520E+00 

O.OOOOE+oo 
O.ooooE+OO 
O.OOOOE+OO 
5. 1 966E+03 
5. 1 855E+03 
6.4 1 78E+03 
6.6901E+03 
6.9939EI03 

7.3311E+03 
7.7035E+03 
8.1130E+03 
8.5613E+03 
9.0500E+03 
9.5784E+03 
1.01 46E+04 
1.0753E+04 
1.1398E+04 
1.2079E+04 
1.2796E+04 
1.2936E+04 
1.3105E+04 
1.3150E+04 
2.1 383E+05 
2.0 1 47E+05 
1.9047E+05 
1.4672E+05 
1.l323E+05 
8.7701E+04 
6.8914E+04 
5.5446E+04 
4.5988E+04 
3.9462E+04 
3.5034E+04 
3.2089E+04 
3.0178£104 

2.8983E+04 
2.8278£+04 
2.8155E+04 
2.8063E+04 
2.804IE+04 
2.8117E+04 
2.8053E+04 
2.8018E+04 
2.7SB6E,O·1 

2.7895E+04 
2.7927E+04 
2.6850E+04 
1.5747E+04 
2.4610E+04 
2.J4.i7E+04 

8.58060E+00 
1.67560E+00 
3.31800E-00 
4.2ooooE-03 
2.63000E-02 

a(coh+inc) 
cm2/g 

1.9080E-06 
2.0805E-06 
2.1285E-06 
2.2022E-06 
2.395IE-06 
2.5522E-04 
3.4524E-04 
4.6463E-04 

6.2214E-04 
8.2887E-04 
1.0988E-03 
1.4494E-03 
1.9023E-03 
2.4847E-03 
3.2294E-03 
4.1770E-03 
5.3766E-03 
6.8877E-03 
8.7814E-03 
9.1903E-03 
9.7044E-03 
9.8445E-03 
1.0057E-02 
1.0601E-02 
1.1143E-02 
1.4073E-02 
1.7690E-02 
2.2134E-02 
2.7567E-02 
3.4175E-02 
4.2175E-02 
5.1812E-02 
6.3366E-02 
7.7149E-0~ 

9.3515E-02 

1.1285E-OI 
1.3559E-OI 
1.4207E-OI 
1.4801 E-.0l 
1.4961E-OI 
1.5~03E-Ol 

1.5816E-OI 
1.622IE-01 
1.9321 E-OI 

2.2914E-01 
2.706IE-Ol 
3.1823E-OI 
3.7265E-OI 
.. U457E-OI 
5.0..J67E-OI 

L 
M 
N 
o 

III 
IV 
III 
II 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOElOO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

7.790 1 OE+OO 
1.33250E+00 
2.92900E-O 1 
4.20000E-03 

3.012E+02 
2.967E+02 
2.955E+02 
2.937E+02 
2.894E+02 
1.I60E+02 
1.085E+02 
['015EI02 

9.494E+Ol 
8.88IE+01 
8.308E+01 
7.772E+OI 
7.270E+01 
6.801E+01 
6.362E+01 
5.95IE+Ol 
5.567E+01 
5.208E+01 
4.872E+OI 
4.8 1 OE+O 1 
4.738E+OI 
4.719E+Ol 
4.69IE+OI 
4.622E+01 
4557E+01 
4.263E+01 
3.988E+OI 
3.73IE+OI 
3.490E+OI 
3.264E+OI 
3.054E+OI 
2.857E+OI 
2.672E+OI 
2.5OOE+OI 
2.338£ I 01 

2.187E+Ol 
2.046£+01 
2.01IE+OI 
1.981E+01 
1.973E+01 
1.961E+01 
1.932£+01 
1.914£+01 
1.71)IEIOI 

1.675E+01 
1.567E+OI 
I. 466E+01 
1.371E+OI 
1.283E+OI 
1.200E+Ol 
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TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.104581E-01 
1.180797E-0 1 
I .262272E -01 
1.349368E-OI 
1.442475E-OI 
1.5 I I) 60 E-O-I.. 
1.534290E-01 
1.540458E-OI 
1.542005E-OI 
1.54971OE-OI 
1.572840E-01 
1.648404E-OI 
1.762144E-0\ 
1.883732E-OI 
2.013709E-01 
2.152655E-01 
2.301188E-OI 
2.459970E-OI 
2.629708E-01 
2.811158E-01 
2.870420E-01 
2.914355E-01 
2.92607IE-OI 
2.943645E-OI 
2.987580E-01 
3.005128E-OI 
3.212482E-01 
3.251640E-OI 
3.3014IOE-OI 
3.314682E-01 
3.334590E-01 
3.384360E-01 
3.434143E-OI 
3.67\099E-01 
3.924405E-OI 
4.079740E-01 
4. [42185E-0[ 
4.158837E-0 1 
4. I 838 15E-0 1 
4. 195 189E-OI 
4.246260E-OI 
4.484657E-OI 
4.794098E-01 
5.12489IE-01 
5,478508E-01 
5.856525E-01 
6.260625E-01 
6.692609E - 0 1 

7.154399E-Ol 
7.648052E-0; 
8.175768E-Ol 
8.739896E-OI 
9.342948E-01 
9.987612E-01 
1.067676E+O() 
1.141.'45E+OO 
1.220098E+OO 
1.269002E+()() 
1.288425E+OO 
1.293605E+CX) 
1.301 374E+Cx) 
1 .. 10428:'E+00 
1 . .:I05850E+00 
1 . .:I:::0798E+00 
1.325837E+00 

II 
e/atom 

1.96262E+O 1 
1.9977IE+OI 
2.02 I 36E+0 1 

2.01 960E+O I 
1.94171E+OI 
1.64672E+0 1 
1. 1 3452E+0 I 
4.24887E+00 

- 2.289 I 6E+0 1 
1.32 I 26E+0 I 
2.09389E+OI 
2.65780E+0 I 
2.74925E+01 
2.73390E+0 I 
2.72460E+OI 
2.72328E+01 
2.72493E+OI 
2.72489E+OI 
2.71810E+OI 
2.6911 OE+O I 
2.66690E+0 1 
2.6 I 677E+0 1 

2.55806E+0 I 
2.6 I 643E+0 1 
2.66695E+01 
2.67656E+0 I 
2.72184E+OI 
2.72346E+OI 
2.71628E+OI 
2.70 107E+0 I 
2.72077E+01 
2.74210E+01 
2.75445E+0 1 
2. 79418E+0 1 
2.82452E+0 1 
2.83225E+Ol 
2.81922E+O I 
2.79508E+0[ 
2.82578E+0 [ 
2.83485E+0 [ 
2.85890E+OI 
2.92048E+0 1 
2.98342E+0 1 
3.04363E+0 1 
3.10176E+01 
.3. 15603E+01 
3.204 I OE+O 1 
3.24282E+0 1 
3.26820E+01 
3.27575E+OI 
3 .26065E+0 1 
3.2163IE+01 
3.13224E+01 
2.98898E+01 
2. 75985E+0 1 
2.26491 E+O 1 
: .00.:;98E+01 

- :.7.1697E+01 
_. 6.92833E+0 1 
- 1 .5CJ.1.2.1E.,.02 
- 1.99587E+0: 

:U5529E+00 
1.24915E+0 1 
.".2810(-E+01 
2. \ \0\9E+O\ 

12 
e/atom 

9.4828E+00 
9.5754E+00 
9.6270E+00 
9.6360E+00 
9.60 I 9E+00 
9.5527E+00 
9.5322E+00 
9.5265E+00 
2.4764E+OI 
2.3903E+OI 
2.1614E+OI 
1.645IE+OI 
1.2647E+0\ 
I. 1 099E+0 1 
1.0323E+01 
9.8432E+00 
9.5006E+00 
9.2389E+00 
9.0384E+00 
8.8937E+00 
8.8599E+00 
8.8387E+00 
8.8335E+00 
9.9743E+00 
9.9708E+00 
9.9702E+00 
9.9947E+00 
1.0005E+01 
1.0020E+01 
1.0025E+OI 
1.0366E+OI 
1.0390E+OI 
1.0415E+OI 
1.0555E+OI 
1.0720E+OI 
l.0821E+Ol 
1.08nl E+Ol 
1.0871E+OI 
1.1410E+OI 
1.1417E+OI 
1.1451E+01 
1.1 592E+Ol 
1.1733E+OI 
1.1817E+OI 
1.1834E+OI 
1.1776E+01 
1.1643E+01 
1.1430E+01 
1.1 145E+01 
1.0802E+OI 
1.0423E+01 
1.0022E+OI 
9.6126E+00 
9.2041 E+OO 
8.5291 E+OO 
7.YO~6E+00 

n280E+00 
7.005IE+00 
6.8850E+00 
6.8537E+00 
1.6318E+02 
:.4662E+02 
1.38~E+02 

8.1 !82E+OI 
6.8225E+O\ 
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2.223IE+04 
2.1000E+04 
1.9750E+04 
1.8492E+04 
1.7237E+04 
1.6370E+04 
1.6088E+04 
1.6014E+04 
4. 1 587E+04 
3.994IE+04 
3.5587E+04 
2.5844E+04 
1.8585E+04 
1.5258E+04 
1.3275E+04 
1.1 84 1 E+04 
1.0691E+04 
9.7256E+03 
8.9004E+03 
8. 1 926E+03 
7.9930E+03 
7.8536E+03 
7.8 1 76E+03 
8.7745E+03 
8.6424E+03 
8.59 1 5E+03 
8.0566E+03 
7.9679E+03 
7.8597E+03 
7.8317E+03 
8.0500E+03 
7.9498E+03 
7.8537E+03 
7.4452E+03 
7.0739E+03 
6.8686E+03 
n.7897E+01 
6.7689E+03 
7_062IE+03 
7.0476E+03 
6.983IE+03 
6.6937E+03 
6.3376E+03 
5.97 1 3E+03 
5.5936E+03 
5.2071 E+OJ 
4.8160E+03 
4.4225E+03 
4.0338E+03 
3.6574E+03 
3.3012E+03 
2.9695E+03 
2.6643E+03 
2.3864E+03 
2.0687E+03 
i .7943E+03 
1.5553E+03 
1,4295E+OJ 
1 . .\8~8E+O.' 
1.-'720£+03 
3.2470E+04 
2.9110E+04 
2.7458E+04 
1.59\7E+04 
\ .-'325E+04 

cr(coh+inc) 
cm2/g 

5.8367E-OI 
6.7228E-OI 
7.712IE-OI 
8.81 14E-OI 
1.0027E+00 
1.0947E+OO 
1.1260E+00 
I. 1 344E+00 
I. 1 365E+00 
I. 1 470E+00 
1.1787E+00 
1.2832E+00 
1.443IE+00 
I.6166E+OO 
1.8040E+00 
2.0055E+00 
2.221OE+OO 
2.4504E+00 
2.6935E+00 
2.9498E+00 
3.0325E+00 
3.0935E+00 
3.1097E+00 
3. 1 340E+OO 
3. 1 945E+00 
3.21 86E+00 
3.4990E+00 
3.5512E+00 
3.6170E+00 
3.6345E+00 
3.6606E+00 
3.7257E+00 
3.7903E+00 
4.0910E+00 
4.4000E+00 
4.5829E+00 
4R'i'iOE+OO 
4.674IE+00 
4.7026E+00 
4.7156E+00 
4.7734E+00 
5.0362E+00 
5. 3600E+00 
5.685IE+00 
6.0094E+00 
6.3307E+00 
6.6470E+00 
6.9559E+00 
7.2553E+00 
7.5430E+00 
7.8 1 68E+00 
8.0747E+00 
8.3147E+00 
8.5350E+00 
8.7340E+00 
8.9101E+00 
9.062IE+00 
9.1399E+00 
9.1676E+00 
9.:747E+00 
9. \ 851 E+OO 
9.1890E+00 
9.1910E+00 
9.2100E+00 
9.2162E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.122E+Ol 
1.050E+OI 
9.822E+oo 
9. 1 88E+00 
8.595E+OO 
8.205E+OO 
8.081E+00 
8.049E+OO 
8.040E+OO 
8.000E+00 
7.883E+00 
7.52IE+00 
7.036E+OO 
6.582E+00 
6. I 57E+00 
5.760E+00 
5.388E+00 
5.040E+00 
4.715E+00 
4.410E+00 
4.319E+00 
4.254E+00 
4.237E+00 
4.212E+00 
4.150E+00 
4. 1 26E+00 
3.859E+00 
3.813E+OO 
3.755E+00 
3.740E+00 
3.7 1 8E+00 
3.663E+00 
3.610E+00 
3.377E+00 
3. 1 59E+OO 
3.039E+00 
2.993E+OO 
2.98IE+00 
2.963E+00 
2.955E+00 
2.920E+00 
2.765E+00 
2.586E+00 
2.4 I 9E+00 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.62IE+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.24IE+00 
1.161E+00 
1.086E+00 
1.016E+00 
9.770E-01 
9.623E-O\ 
9.584E-01 
9.527E-01 
9.506E-01 
9.495E-01 
9.387E-01 
9.35\E-O\ 
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T~BU: I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - O.OOI-O.OIOkeV to E- 400-1000 keY - Continued. 

= 
£ 
keY 

1.331 1 67E+oo 
1.339 1 62E+oo 
1.359150E+OO 
1.394281 E+OO 
1.490~E+OO 
1.593329'&00 
1.642088E+OO 
1.667222E+OO 
1.673924E+OO 
1.683978E+OO 
1.7UJ:lb'.;1h+W 

1.709112E+OO 
1.804964E+OO 
1.820795E+OO 
1.&32'\91 p'.j.()() 

1.839958E+00 
1.851009E+OO 
1.878636E+00 
1.946430E+OO 
2.oo5864E+00 
2.036S66E+OO 
2.044753E+OO 
2.057034E+00 
2.080733E+OO 
2.087736E+00 
2.224304E+00 
2.377781 E+oo 
2.541 848E+OO 
2.7 1 7235E+OO 
2.904724E+OO 
3.105 150E+OO 
3.3 1 9406E+OO 
3.548445E+00 
3.793288E+00 
4.055024E+OO 
4.334821 E+oo 
4.633924E+OO 
4.953664E+OO 
5.295467E+00 
5.660855E+OO 
6.051453E+00 
G.4<J9004E"f'OO 

6.915365E+00 
7.392525E+00 
7.634298E+00 
7.751150E+00 
7.782310E+00 
7.82905IE+00 
7.902609E+00 
7.945902E+00 
8.408988E+OO 

8.447890E+00 
8.537697E+00 
8.5720 1 9E+OO 
8.623503E+OO 
8.752212E+OO 
8.864884E+OO 
9.000571 E+OO 
9.030794E+OO 
9.036754E+OO 
9.091029E+OO 
9.2267 I 6E+OO 
9.6539 1 9E+OO 
1.032004E+O 1 
i.103212E+Ol 

fl 
elatom 

-2.9901 8E+O 1 
5.47929E+OI 
9.14917E+01 
7.53273E+OI 
4.9945IE+OI 
4.26329E+OI 
4.06967E+O 1 
3.88568E+OI 
3.66208E+O 1 
3.9 1 590E+01 
4.1.36511:.+01 
4. 1 7872E+0 1 
4.59858E+0 I 
4.63741E+OI 
46410HP.+OI 

4.5781 OE+O I 
4.72409E+01 
4.92635E+OI 
5.23218E+01 
5.41385E+01 
5.45509E+01 
5.4 1 760E+0l 
5.5IOS0E+Ol 
5.6 1 474E+OI 
5.63805E+01 
5.92 1 70E+0 1 
6.062 I 6E+0 1 
6. 1 2637E+O 1 
6. 1 9624E+0 1 
6.234I7E+01 
6.27315E+0 1 
6.29254E+O 1 
6.3Ioo1E+Ol 
6.3121IE+Ol 
6.30 1 27E+O 1 
6.28643E+Ol 
6.26369E+0 I 
6.23597E+OI 
6.20314E+0 I 
6. 1 6424E+0 I 
6.11523E+O I 
G.04954E"f'01 

5.95372E+OI 
5.77675E+OI 
5 .57 1 89E+O I 
5.27186E+01 
4.92132E+0 1 
5.27159E+01 
5.50591 E+O 1 
5.575 28E+0 1 
:l.74449E+Ol 

5.72929E+O 1 
5.63280E+OI 
5.46603E+O 1 
5.65372E+OI 
5.82818E+OI 
5.88592E+OI 
5 .87877E+O 1 
5.83174E+OI 
5.80648E+OI 
5.91577E+Ol 
6. 04204E+O I 
6.22520E+OI 
6.381 14E+0 1 
6.47480E+Ol 

h 
e/atom 

5.6994E+OI 
1.453IE+02 
7.2947E+0I 
3.0852E+01 
2.0434E+01 
2.2077E+01 
2.3778E+Ol 
2.4722E+01 
2.4974E+OI 
2.9905E+OI 
3.0217E+OI 
3.03IOE+OI 
3.0978E+Ol 
3.0962E+Ol 
3.0932E+0I 
3.090IE+01 
3.2695E+Ol 
3.2356E+01 
3.1 1 64E+OI 
2.9868E+0I 
2.9137E+OI 
2.8937E+Ol 
2.9816E+Ol 
2.9218E+Ol 
2.904IE+Ol 
2.5706E+01 
2.2575E+01 
2.0067E+Ol 
I. 820SE+O1 
1.6630E+Ol 
1.5070E+Ol 
1.3585E+Ol 
1.2231E+Ol 
1.I012E+OI 
9.9 1 54E+00 
8.93 I 7E+00 
8.0550E+00 
7.2743E+00 
6.5780E+00 
5.9509E+00 
5.3613E+00 
4.834IE"f'OO 

4.3657E+00 
3.9446E+00 
3.752IE+00 
3.6650E+00 
3.6423E+00 
1.0445E+01 
!.0238E+01 
I.OI19E+OI 
9.0602E+OO 

8.9898E+00 
8.8326E+00 
8.7742E+OO 
1.2108E+OI 
1.1765E+OI 
1.1478E+OI 
1.1188E+OI 
1.II27E+OI 
1.1115E+OI 
1.2735E+01 
1.2459E+01 
1.1649E+01 
I.0464E+OI 
9.3197E+OO 

1.I087E+04 
2.8098E+04 
1.3898E+04 
5.730 1 E+03 
3.SS02E+03 
3.5881E+03 
3.7498E+03 
3.8398E+03 
3.863SE+03 
4.5986E+03 
4.'940B+03 

4.5924E+03 
4.4444E+03 
4.4034E+03 
4.3709E+03 
4.3490E+03 
4.5740E+03 
4.460IE+03 
4.146IE+03 
3.lS,5OUh+UJ 

3.7048E+03 
3.6648E+03 
3.7534E+03 
3.6363E+03 
3.6022E+03 
2.9928E+03 
2.4585E+03 
2.0444E+03 
1.7349E+03 
1.4826E+03 
1.2567E+03 
1.0598E+03 
8.9258E+02 
7.5 1 75E+02 
6.3320E+02 
5.3356E+02 
4.5014E+02 
3.8027E+02 
3.2 1 67E+02 
2.7222E+02 
2.2942E+02 
1.9351E"f'02 

1.6348E+02 
1.3818E+02 
1.2727E+02 
1.2244E+02 
1.2120E+02 
3.4549E+02 
3.3549E+02 
3.2978E+02 
2.790IE+02 

2.7557E+02 
2.6790E+02 
2.6506E+02 
3.6360E+02 
3.4811 E+02 
3.3530E+02 
3.2190E+02 
3.1906E+02 
3. 1 850E+02 
3.6274E+02 
3.4969E+02 
3.1 248E+02 
2.6257E+02 
2.1876E+02 

rr(coh+inc) 
cm2/g 

9.2226E+OO 
9.2320E+OO 
9.2543E+OO 
9.2898E+OO 
9.3640E+OO 
9.4112E+OO 
9.4236E+OO 
9.4278E+00 
9.4286E+OO 
9.4297E+OO 
9A313B+OO 

9.4316E+OO 
9.4267E+00 
9.4243E+00 
9.4222E+OO 
9.4208E+00 
9.41 85E+00 
9.4119E+00 
9.3907E+OO 
~.Jb/Uh+W 

9.3530E+00 
9.349IE+00 
9.3431E+OO 
9.331OE+OO 
9. 3274E+OO 
9.2460E+OO 
9. 1 367E+OO 
9.0042E+OO 
8.8499E+OO 
8.6753E+OO 
8.48 I 8E+00 
8.2712E+00 
8.0453E+00 
7.8059E+OO 
7.5548E+00 
7.2938E+00 
7.0249E+00 
6.7497E+00 
6.4701£+00 
6. 1 877E+00 
5.9042E+OO 
5.621113+00 

5.3397E+00 
5.0615E+00 
4.9288E+00 
4.8665E+00 
4.850IE+00 
4.8257E+00 
4.7876E+00 
4.7654E+00 
4.:l37:lE+OO 

4.519IE+00 
4.477 I E+OO 
4.46 1 2E+00 
4.4376E+00 
4.3792E+00 
4.3292E+00 
4.nOOE+00 
4.2570E+00 
4.25.f4E+00 
4.2313E+00 
4. 1 742E+00 
4.0021 E+OO 
3.755IE+00 
3.5!68E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
U.UUUh+W 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
0.00013+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

run 

9.314E-01 
9.258E-Ol 
9.122E-OI 
8.892E-01 
8.318E-01 
7.78IE-01 
7.550E-Ol 
7.437E-Ol 
7.407E-01 
7.363E-01 
7.27915-01 

7.254E-01 
6.869E-OI 
6.809E-Ol 
6.766E-Ol 
6.738E-Ol 
6.698E-01 
6.6ooE-Ol 
6.370E-OI 
D.ISIE-OJ 
6.088E-01 
6.064E-01 
6.027E-01 
5.959E-01 
5.939E-01 
5.574E-01 
5.214E-01 
4.878E-01 
4.563E-01 
4.268E-01 
3.993E-01 
3.735E-01 
3.494E-OI 
3.269E-OI 
3.058E-01 
2.860E-01 
2.676E-01 
2.503E-01 
2.341E-01 
2.190E-01 
2.049E-01 
1.91713 01 

1.793E-OI 
1.677E-01 
1.624E-OI 
1.600E-Ol 
1.593E-OI 
1.584E-Ol 
1.569E-Ol 
1.560E-01 
1.474E-01 

1.468E-01 
1.452E-OI 
I.446E-OI 
1.438E-OI 
1.417E-OI 
1.399E-OI 
1.378E-01 
U73E-Ol 
I.372E-OI 
1.364E-OI 
1.344E-OI 
1.284E-OI 
1.201E-OI 
1.124E-Ol 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.179334E+0 I 
1.260708E+0 I 
1.347697E+O I 
1.440Q88E+O I 
1.54OO%E+0 I' 
1.646362E+0 I 

1.759961 E+O I 
1.88 I 398E+0 I 
2.011215E+01 
2.149988E+0 J 

2.298338E+O I 

2.456923E+O 1 

2.626450E+O I 
2.807676E+O I 
3.001 405E+0 1 
3.208502E+O 1 

3.429889E+0 1 
3.666551 E+O [ 
3.9 J 9543ETO J 

4. 1 89992E+0 1 
4.47910 1 E+O 1 
4.788 1 59E+0 I 
5.1 1 8542E+O 1 
5.27 1 273E+0 I 

5 .351956E+O 1 
5.373471 E+O 1 
5.405744E+OI 
5.47172IE+01 
5 .486427E+0 I 
5.849270E+O 1 

6.252870E+O I 
6.684318E+O 1 
7 .1 45536E+0 I 
7 .638578E+0 1 
8.1 65640E+O 1 
8. 729069E+O 1 
9.33 I 374E+0 1 
9.975239E+Ol 
1.066353E+02 
1.139931 E+02 
1.218587E+02 

1.302669E+02 
1.392553E+02 

1.488640E+02 

1.591356E+02 
1.701159E+02 

1.818539E+02 

1.944018E+02 

2.078 I 56E+02 
2.22154SE+02 

:: .37.f835E+02 
2.538699E+02 
::.7 I 3869E+02 

2.901 I 26E+02 
.'.101304E+02 
:<.3 1 5294E+O:: 
3.544049E+02 
3.788588E+02 
4.05000 I E+02 
.. U2945I E+02 

fl 
e/atom 

6.53232E+01 

6.57140E+O 1 
6.59725E+O I 
6.6 I 399E+OI 
6.62445E+O 1 
6.63671 E+O 1 

6.64171 E+O I 
6.64299E+O I 
6.63840E+O I 
6.63205E+-0 J 

6.62462E+O I 

6.6 I 656E+o 1 

6.60849E+O I 

6.60029E+O 1 
6.59027E+O 1 

6.57934E+O 1 
6.56765E+0 I 
6.55487E+O [ 
6.54053ETOJ 

6.52349E+O 1 
6.50 1 63E+OI 
6.46984E+O I 
6.40762E+0 I 
6.33752E+01 
6.22214E+0 [ 

6.08393E+O I 
6.22361 E+O 1 
6.33622E+0 I 
6.34983E+0 I 
6.48889E+O I 

6.54469E+O I 
6.57676E+O I 
6.59746E+OI 
6.61132E+OI 
6.621ISE+OI 
6.62745E+OI 
6.63 I 34E+O I 
6.63358E+O I 
6.63469E+O I 
6.63776E+OI 
6.63708E+O I 

6.63S89E+Ol 

6.63437E+OI 
6.63263E+O I 

6.63078E+O I 
6.62886E+O I 

6.62693E+O 1 

6.62503E+O 1 
6.62317E+O 1 
6.62136E+Ol 

6.61961 E+Ol 
6.618ooE+0 1 
6.61651E+Ol 
6.61513E+0 1 
6.61386E+0 I 
6.61268E+0 I 
6.61 159E+0 1 
6.61 058E+0 I 
6.60966E+0 1 
6.60S80E+0 1 

h 
e/atorn 

8.332 1 E+oo 

7.4556E+00 
6.6764E+00 
5.9834E+00 
5.3666E+00 
4.80 I 6E+00 

4.2936E+00 
3.8318E+00 
3.4 I 9OE+00 
3.051413TOO 

2.7293E+00 
2.4418E+00 

2.1 865E+OO 

1.9442E+00 
1.7255E+OO 
1.5327E+OO 

1.3618E+OO 
1.2085E+OO 
I.0720ETOO 

9.4701E-0l 
8.3701E-01 
7.4000E-OI 
6.5474E-01 
6.205IE-01 

6.0356E-OI 
5.9917E-01 

3.3 I 35E+00 
3.2518E+00 
3.2383E+OO 
2.9264E+OO 

2.6252E+00 
2.3528E+OO 
2.1076E+OO 
1.8865E+00 
1.6863E+OO 
1.5027E+OO 
1.3393E+OO 
I. I 938E+OO 
1.0643E+OO 
9.4540E-OI 
8.39-12E-OI 

7.4538E-Ol 

6.6194E-OI 
5.8790E-Ol 

5.2218E-Ol 
4.6385E-Ol 
4.1207E-Ol 

3.6610E-Ol 
3.2528E-Ol 
2.8903E-Ol 

2.5720E-Ol 
2.2971E-Ol 
2.0517E-Ol 
1.8327E-Ol 
1.6371E-Ol 
lA625E-OI 
U066E-Ol 
1.1674E-01 
1.0431E-OI 
9.3206E-02 

1.8295E+02 

1.5314E+02 
1.2828E+02 
I.0755E+02 
9.0236E+01 
7.5524E+OI 

6.3174E+01 
5.274IE+OI 
4.4022E+OI 
3.677713+-01 

3.075IE+Ol 
2.5736E+Ol 

2. 1 558E+O I 

I.793IE+OI 
1.4887E+OI 
1.2370E+OI 

1.0282E+OI 

8.5352E+00 
7.0825ETOO 

5.8529E+OO 
4.839 1 E+OO 
4.oo21E+OO 
3.3 1 24E+OO 
3.0483E+OO 

2.9204E+OO 
2.8875E+00 
1.5873E+01 
1.5390E+01 
1.5285E+01 
1.2956E+01 

1.0872E+OI 
9.1150E+00 
7.6382E+OO 

6.3955E+00 
5.3477E+OO 
4.4580E+00 
3.7 I 68E+00 
3.0992E+00 
2.5845E+00 
2. I 477E+OO 
J.7838E+00 

1.4817E+OO 

1.2309E+OO 
1.0227E+OO 
8.4973E-Ol 
7.0609E-Ol 

5.8678E-OI 

4.8767E-Ol 
4.0533E-Ol 
3.3691E-OI 

2'8046E-Ol 
2.3431E-Ol 
1.9577E-Ol 
1.6358E-Ol 
l.3670E-OI 
l.1424E-OI 
9.5471 E-02 
7.9794E-02 
6.6695E-02 
5.5749E-O:: 

cr(coh+inc) 
crn2/g 

3.2874E+OO 

3.0675E+OO 
2.8574E+OO 

2.6572E+OO 
2.4671E+OO 
2. 2870E+OO 

2.1169E+OO 

1.9568E+OO 
1.8064E+OO 

.1.6655131"00 

1.5338E+OO 

1.41 I lE+OO 

1.2971E+OO 
1.1912E+OO 
1.0933E+OO 

1.0028E+OO 
9.1942E-OI 
8.4274E-OI 
7.7236E-OI 

7.0789E-OI 
6.4892E-OI 
5.95IOE-OJ 
5.4604E-OI 
5.2584E-OI 
5.1574E-OI 
5.13IOE-OI 
S.0920E-01 
5.0140E-OJ 
4.9969E-Ol 
4.6083E-OI 

4.2402E-OI 
3.9065E-OI 
3.6044E-OI 
3.331IE-OI 
3.084IE-OI 
2.8609E-OI 
2.6593E-Ol 
2.4772E-Ol 
2.31 28E-OJ 
2.1643E-OI 
2.0300E-Ol 

1.9085E-Ol 

1.7984E-OI 
1.6985E-Ol 

1.6076E-Ol 
1.5248E-OI 

1.4491E-Ol 

1.3798E-Ol 

1.3 1 6OE-OJ 
l.2572E-01 

1.2027E-Ol 
l.I521E-Ol 
1.I048E-OI 
I.0605E-OI 
1.0188E-Ol 
9.7943E-02 
9.4207E-02 
9.065IE-02 
8.7255E-02 
8.4000E-02 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.OOO13TOO 

O.oooE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOETOO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
1.303E+0\ 
1.265E+OI 
1.256E+Ol 
1.068E+Ol 

8.985E+OO 
7.549E+OO 
6.337E+OO 
5.314E+OO 
4.450E+00 
3.718E+00 
3.I06E+OO 
2.595E+OO 
2. 1 68E+OO 
1.803E+OO 
1.499E4-00 

1.246E+OO 
1.035E+OO 
8.606E-Ol 

7.153E-OI 
5.94SE-Ol 

4.942E-OI 
4.108E-Ol 

3.414E-Ol 
2.83813 01 

2.363E-OI 
1.975E-OI 
1.652E-Ol 
l.381E-Ol 
1.155E-Ol 
9.653E-02 
8.071E-02 
6.748E-02 
5.642E-02 
4.717E-02 

nrn 

1.05lE-OI 

9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.531E-02 
7.045E-02 

6.590E-02 
6.165E-02 
5.76713 02 

5.395E-02 
5.046E-02 

4.72IE-02 

4.416E-02 
4.131E-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.H53E-02 

2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.352E-02 
2.317E-02 
2.307E-02 
2.294E-02 
2.266E-02 
2.260E-02 
2.120E-02 

1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
I.OI7E-02 

9.518E-03 

8.903E-03 
8.329E-03 

7.791E-03 
7.288E-03 

6.818E-03 
6.378E-03 

5.966E-03 
5.5811303 

5.221E-03 
4.884E-03 
4.569E-03 
4.274E-03 
3.998E-03 
3.740E-03 
3.498E-03 
3.273E-03 
3.061E-03 

2.864E-03 
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Ho Z= 67 

"tomie weight - 1.649304E+02 glmol, nominal density p (glem3
) - 8.7690E+OO 

~.lbamslatom) - f.L(em1fg) X 2.73874E+02. E(eV) f.L(cm1/g) - !lee/atom) X 2.55140E+05 

:Yedges. Edge energies (keV): 

5.56 1 77E+oo L 9.39420E+00 L II 
~I I 2.1 2830E+00 M II 1.92280E+00 M III 
~I 'z 1.35140E+00 N I 4.35700E-00 N II 
S IV '. -l.61 oooE-OO N V 1.61oooE-00 0 I 
o III 5~oooE-02 N VI 2.03000E-02 N VII 
Relativistic correction estimate Ird (H82,3/5CL) - -1.12IOE+OO, -6.7140E-Ol e1atom 
Suciear Thomson correction fNT - -1.4931E-02 e/atom 

E 
keV 

1.069000E-02 
I.l 42761 E-02 

1.221612E-02 

1.305903E-02 
1.3960IOB-02 

1.492335E-02 
1.595306E -02 
1.705382E-02 
1.823053E -02 
1.948844E-02 
1.989400E-02 

2.0 19850E -02 
2.027970E-02 
2.040150E-02 
2.070600E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545OO1E-02 
2.720606E-02 
2.908327E-02 
3.I09oo2E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.639671E-02 

4.959809E-02 

5.01 7600E-02 

5.094400E-02 
:l.t 14l:18UE-02 

5. 1 45600E-02 

5.222400E -02 
5.302035E -02 
5.t167R76E -01 
6.058959E-02 
6"+77028E-02 
6.923942E -02 
7 . .fD1695E-02 

7.91241IE-02 

8..+58368E-02 
9.04-1995E-02 
9.665893E-()2 
1.0JJ284-E-01 

I.I04-58IE-01 
1.180797E-01 
1.262272E-01 
1.349368E-01 
1.~2475E-OI 

II 
e/atom 

9.73216E+00 
9.93946E+00 

9.65648E+00 
9.30247E+00 
g.g4Sg0E+OO 

8.24754E+OO 
7.41052E+00 
6.15120E+OO 
3.97033E+00 

-1.39811E+00 
- 5 .95584E+00 

-1.60324E+01 
-2.85314E+01 
-1.49118E+01 
- 2.86 1 67E+OO 
-4.10622E-OI 

I. 1 2389E+0 1 
1.55912E+0 1 
I. 76656E+0I 
1.860 I OE+O I 
1.891 02E+0 1 
1.88728E+0 1 
1.86521E+OI 
1.83458E+OI 

1.80125E+OI 
1.76872E+Ol 
1.73911E+Ol 
1.7 1 367E+0 1 
1.69294E+Ol 

1.68969E+O I 
1.68496E+0 1 
1.6B262E+0 1 

t .68282E+0 1 
1.68126E+OI 

1.67927E+0 1 
1.67390E+OI 
1.67654E+0 1 
1.69116E+OI 
1.7 1 692E+0 1 
1.7 5279E+0 1 

1.79004-E+0 1 
1.829 19E+0 I 
1.87022E+01 
1.91268E+01 
1 .95572E+0 1 

1.99799E+01 
2.03735E+0 1 
2.07016E+01 
2.08902E+0 1 
2.074-25E+01 

h 
e1atom 

2.94~3b-Ul 

3.2621E-OI 

3.6196E-Ol 

4.0282E-01 
4.49SSE-OI 

5.0299E-01 
5.6408E-01 
6.3386E-01 
7.1346E-01 
8.0413E-01 
8.3457E-01 

8.5779E-OI 
8.6404E-01 
2.5698E+OI 
2.4583E+OI 
2.4138E+OI 
1.9827E+Ol 
1.6295E+OI 
1.3389E+OI 
1.1076E+OI 
9.2885E+00 

7.9449E+00 
6.967IE+00 
6.2858E+00 
5.8440E+00 
5.5958E+00 
5.506IE+00 
5.5480E+OO 
5.7012E+00 

5.7380E+00 
5.7905E+00 
':>.80':> lE+OO 

5.8567E+00 
5.9165E+00 

5.9822E+00 
6.3228E+00 
6.7412£+00 
7.231IE+00 
7.7880E+00 
8.0914E+00 

8 .. 1762E+00 
8.6510E+00 
8.9095E+00 
9.1457£+00 
9.3540E+OO 

9.5299E+00 
9.6695E+00 
9.7699E+00 
9.8290E+OO 
9.8456£+00 

., .U:.W:lli+W 

7.2831E+03 

7.5596E+03 

7.870IE+03 
~ ""?P+01 

8.5995E+03 
9.0215E+03 
9.483IE+03 
9.9851E+03 
1.0528E+04 
1.0703E+04 

1.0835E+04 
1.087 I E+04 
3.2 1 37E+05 
3.029 I E+05 
2.956 1 E+05 
2.2714E+05 
1.7464E+05 
1.3423E+05 
1.0387E+05 
8. 1 485E+04 

6.5200E+04 
5.3485E+04 
4.5140E+04 
3.9258E+04 
3.5 1 65E+04 
3.2368E+04 
3.0509E+04 
2.9328E+04 

2.9177E+04 

2.9000E+04 
2.89':>7E+04 

2.9040E+04 
2.8905E+04 
2.8787E+04 
2.8462E+04 
2.8387E+04 
2.8485E+04 
2.8698E+04 
2.7892E+04 

2.70 1 OE+04 

2.6095E+04 
2.5140E+04-
2.414IE+04 
2.3097E+04 
2.2012E+04 
2.0893E+04 
1.9748E+04 
1.8585E+04 
1.74ISE+04 

8.91780E+00 
1.74120E+OO 
3.43500E-00 
3.70000E-03 
2.03OOOE-02 

O'(coh+inc) 
cm2/g 

l . .::59.36E-04 

3.5077E-04 

4.7200E-04 

6.3192E-04 
R.4177P-04 

1.I157E-03 
1.4715E-03 
1.9312E-03 
2.5220E-03 
3.2776E-03 
3.5502E-03 

3.7646E-03 
3.8232E-03 
3.9123E-03 
4.1409E-03 
4.2389E-03 
5.4557E-03 
6.9884E-03 
8.9090E-03 
I. 1 304E-02 
1.4275E-02 

1.7943E-02 
2.2449E-02 
2.7958E-02 

3.4659E-02 
4.2770E-02 
5.2542E-02 
6.4256E-02 

7.823IE-02 

8.0914E-02 
8.4554E-02 
8.':>':>.39E-02 

8.7028E-02 
9.081IE-02 
9.4824E-02 
1.1443E-OI 
1.3749E-OI 
1.6447E-OI 
1.9591E-01 
2.3235E-01 

2.7440E-01 
3.2270E-01 
3.7790E-01 
4.4070E-01 
5.118IE-Ol 

5.9195E-01 
6.8185E-01 
7.8223E-01 
8.9378E-01 

1.0 1 72E+OO 

L 
M 
N 
o 

III 
IV 
III 
II 

O.OOOE+OO 

O.oooE+OO 

O.OOOE+OO 

O.OOOE+OO 
OJ)OOP+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+oo 

O.OOOE+oo 
O.oooE+oo 
O.oooE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

8.071IOE+00 
1.39150E+00 
3.06600E-01 
3.70000E-03 

nm 

1.160E+02 
1.085E+02 

1.0 15E+02 

9.494E+Ol 
8.88IE+01 
8.308E+OI 
7.772E+01 
7.270E+OI 
6.80IE+OI 
6.362E+01 
6.232E+OI 

6. 1 38E+0 1 
6.114E+OI 
6.077E+OI 
5.988E+OI 
5.95IE+OI 
5.567E+01 
5.208E+OI 
4.872E+01 
4.557E+01 
4.263E+01 

3.988E+OI 

3.73IE+OI 
3.490E+OI 

3.264E+01 
3.054E+01 
2.857E+01 
2.672E+OI 

2.500E+01 

2.47IE+OI 

2.434E+01 
2,424E+Ol 

2.410E+01 
2.374E+OI 

2.338E+OI 
2.187E+OI 
2.046E+0,l 
1.914E+01 
1.791E+01 
1.675£+01 

1.567E+01 
1.466E+OI 
1.371E+01 
1.283E+01 
1.200E+01 

1.122E+01 
1.050E+01 
9.822E+00 
9.188E+00 
8.595E+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.542005E-OI 
1.577800E-01 
1.60 1 950E -01 
1.608390E-01 

·1.618050E-01 
f:6~2200E...-01 
1.648404E-~ 
1.762144E-Ol 
1.883732E-01 
2.013709E-01 
2.152655E -01 

2.301188E-01 
2.459970E-01 
2.629708E-01 
2.811158E-01 
3.005128E-01 
3.050670E-01 
3.062934E-01 
3.081330E -0 1 
3.127320E-01 

3.212482E-01 
3.3663OOE-01 
3.417825E-01 
3.4341 43E-01 
3.452175E-01 
3.5037ooE-01 
3.671099E-01 
3.924405E-01 
4.195189E-01 

4.269860E-01 
4.335215E-01 
4.352643E-01 
4.378785E-Ol 
4.444140E-Ol 
4.484657E-Ol 
4.794098E-Ol 
5.12489IE-01 
5.478508E-OI 

5.856525E-01 
6.260625E-Ol 
6.692609E-01 
7.154399E-OI 
7.648052E-Ol 
8.175768E -0 1 
8.739896E-OI 
9.342948E-Ol 
9.987612E -0 1 
1.067676E+00 
1. 1 41345E+00 
1.220098E+00 
1.304~85E+OO 

1.3~4372E+00 

1.344643E+OO 
1.350049E-.-OO 
1.358157E+00 
1.363670E+OO 
1.-'7S42SE+I){) 
1.384542E+lX) 
1.39010SE+OO 
; ,Q4')R1F+OO 
: .J98'+S7E+l>O 
:.4 19330E+OO 
1.490486E+00 
1.593329E+(){j 
1.703269E+00 

fl 
e/atom 

1.93300E+Ol 
1.73733E+01 
1.25394E+O 1 
5.84848E+OO 
1.42772E+01 
2.15614E+01 
2.2469OE+O 1 
2.76496E+01 
2.78923E+01 
2.78025E+01 
2. 77902P.+OI 

2.78333E+01 
2.7885IE+01 
2.79029E+Ol 
2.78272E+01 
2.73873E+01 
2.68873E+01 
2.62919E+0 1 
2.68888E+O 1 
2.74100E+0 1 

2.77462E+01 
2.79815E+01 
2.79253E+01 
2.76347E+01 
2.79796E+01 
2.82058E+0 1 
2.85761 E+O 1 
2.89769E+O 1 
2. 92886E+O 1 

2.93147E+01 
2.91965E+01 
2.89589E+01 
2.92696E+01 
2.9611IE+01 
2.97442E+01 
3.0484IE+OI 
3.11589E+01 
3. 1 798GE+O 1 

3.24087E+OI 
3.29687E+OI 
3.34537E+01 
3.3828IE+OI 
3.40529E+0 1 
3.40838E+01 
3.38717E+0 1 
3.33445E+Ol 
3.237?9E+0 1 
3.08224E+0 1 
2.7704IE+OI 
2. 1 2408E+0 1 
6~ 1900E-O 1 

-1.45114E+01 
-6.42263E+OI 
- 1.41395£+02 
- 1.80975E+0 1 

1.64030E+01 
.'.31 267E+O 1 
2.0247.:1E+OI 

- 3.05579E+O I 
I lA71 ' .. 4-0\ 

5.37050E+OI 
9.06918E+Ol 
6. ~ 8787E+0 1 
4.75445E+01 
4.~0407E+0 1 

h 
e/atom 

9.8 1 94E+00 
9.8005E+00 
9.7853E+00 
9.7809E+00 
2.3338E+01 
2. 1 227E+0 1 
2.0744E+01 
1.48lOE+OI 
1.2203E+01 
1.1 089E+0 1 
I04R7P.+OI 

1.0095E+Ol 
9.8090E+00 
9.5922E+00 
9.4319E+00 
9.3256E+00 
9.309 1 E+OO 
9.305 1 E+OO 
1.0468E+OI 
1.046IU'+O 1 

1.0477E+01 
1.0512E+01 
1.0529E+01 
1.0535E+01 
1.0875E+01 
1.0900E+OI 
1.0092E+01 
1.1150E+01 
1.1322E+Ol 

1.1367E+01 
1.I406E+OI 
1.1416E+01 
1.1953E+01 
1.1993E+01 
1.2016E+01 
1.2173E+01 
1.228IE+Ol 
1.2325E-t-Ol 

1.2295E+Ol 
1.2188E+01 
1.2004E+01 
I. 174OE+Ol 
1.1411E+Ol 
1.1035E+01 
1.0631E+Ol 
1.0213E+Ol 
9.7932E+00 
9.0662E+00 
8.3982E+00 
7.7896E+00 
7.211RE+OO 
7.0890E+00 
6.9676E+00 
6.9359E+00 
1.5594E+02 
1.2907E+02 
7.8878E+0 1 
6.478IE+OI 
5.4388E+OI 
\ A.18AE ... 0'2 

1.4306E+02 
7.2508E+01 
2.3326E+01 
2.0640E+01 
2.3·B9E+OI 
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1.6247E+04 
1.5848E+04 
1.5585E+04 
1.5516E+04 
3.6801E+04 
3.2980E+04 
3.2107E+04 
2. 1443E+04 
1.6528E+04 
1.4050E+04 
1.1419E+04 

1.1 192E+04 
1.0 1 74E+04 
9.3065E+03 
8.5604E+03 
7.9176E+03 
7.7855E+03 
7.751IE+03 
8.6675E+03 
S.5406EI03 

8.3208E+03 
7.9674E+03 
7. 8599E+03 
7.8269E+03 
8.0374E+03 
7.9375E+03 
7.6394E+03 
7.2487E+03 
6.8857E+03 

6.7925E+03 
6.7 1 28E+03 
6.69 1 8E+03 
6.9647E+03 
6.8850E+03 
6.8363E+03 
6.4782E+03 
6.1 1 42E+03 
5. 7400E-t-03 

5.3565E+0~ 

4.9672E+03 
4.5762E+03 
4. 1 868E+03 
3.8067E+03 
3.4436E+03 
3.1034E+0] 
2.7890E+0] 
2.5017E+0] 
2. 1 665E+03 
1.8774E+03 
1.6289E+0.1 
1,41 I IE+Ol 
1.3657E+03 
1.322 1 E+O.1 
1.3108E+03 
2.9295E+04 
2.41 48E+04 
1.-+600E+04 
1.1938E+04 
9.982~E+03 

:< f)167E ... 0.1 

2.510IE+04 
1.30.14E+04 
3.9928E+03 
3.3052E+03 
.'.51 10E+03 

a(coh+inc) 
cm2/g 

I. 1 530E+OO 
1.2027E+OO 
1.2365E+00 
1.2455E+OO 
1.2591E+00 
1.2931E+OO 
1.3019E+00 
1.4642E+OO 
1.6404E+OO 
1.8307E+00 
101'ilP.+OO 

2.2543E+OO 
2.4874E+00 
2.7345E+00 
2.9949E+OO 
3.2682E+00 
3.3315E+OO 
3.3485E+00 
3.3739E+00 
3.-1372E+00 

3.5534E+OO 
3.7600E+OO 
3.8282E+00 
3.8496E+OO 
3.8733E+OO 
3.9406E+00 
4. 1 556E+00 
4.4700E+00 
4.7913E+OO 

4.8772E+OO 
4.95 1 4E+00 
4.97IOE+00 
5.0004E+00 
5.073IE+00 
5.1 1 78E+00 
5.4476E+00 
5.7788E+OO 
G.1093E-t-OO 

6.4369E+00 
6.7595E+00 
7.0747E+00 
7.3804E+00 
7.6743E+00 
7.9542E+00 
8.2179E+00 
8.4636E+00 
8.6894E+00 
8.8935E+00 
9.0744E+00 
9. 2309E+00 
9.3618E+00 
9.3881E+00 
9.41 28E+00 
9.4\9\E+00 
9.4284E+00 
9.4345E+00 
9.4503E+00 
9.4566E+00 
9.4622E+OO 
QM)63E+OO 

9.4703E+00 
9.4896E+00 
9.5·U6E+00 
9.5935E+00 
9.6158E+00 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
OOOOP.+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE~OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE100 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-t-OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o ()()()F+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

>.. 

nm 

8.04OE+00 
7.858E+OO 
7.74OE+OO 
7.709E+00 
7.663E+00 
7.550E+OO 
7.52 1 E+OO 
7.036E+OO 
6.582E+00 
6. 1 57E+oo 
'i.7I'lOE+O(l 

5.388E+O< 
5.04OE+0< 
4.715E+OC 
4.410E+00 
4. 1 26E+00 
4.064E+00 
4.048E+00 
4.024E+00 
3.965E100 

3.859E+00 
3.683E+00 
3.628E+00 
3.6IOE+00 
3.59IE+OO 
3.539E+00 
3.377E+00 
3. 1 59E+00 
2.955E100 

2.904E+00 
2.860E+00 
2.848E+00 
2.83IE+00 
2.790E+00 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E-t-OO 

2.117E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.62IE+00 
1.516E+00 
1.4 1 9E+00 
1.327E+00 
1.241E+00 
1.161E+00 
1.086E+00 
1.016E+00 
9.506E-Ol 
9.362E-OI 
9.221E-Ol 
9.184E-OI 
9.129E-OI 
9.0nE-01 
8.995E-01 
8.955E-01 
8.919E-01 
ll.ll.9,)F-Ol 

8.866E-01 
8.735E-Ol 
8.318E-01 
7.78IE-OI 
7.279E-OI 
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T~BLE I: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

~============================================================= 
cr(coh+inc) 
cm2/g 

£ 
keY 

1.706376E+00 
1.732494E+OO 
1.7394S9E+00 
1.749906E+00 
1.776024GtOO 
1.82079SE+OO 
1.884344E+OO 
1.9 13 1 86E+OO 
1.920877E+00 
!.932414E+OO 
1.946430E+OO 
1.96 1 256E+OO 
2.080733E+00 
2.085734E+OO 
2.1 I 76SSE+OO 

2. I 26 1 72E+OO 
2.138941 E+OO 
2. 170866E+00 
2.224304E+00 
2.37778IE+00 
2.54 I 848E+OO 
2.717235E+00 
2.904724E+OO 
3. 105 150E+OO 
3.3 1 9406E+OO 
3.548445E+00 
3.793288E+00 
4.055024E+OO 
4.334821 E+OO 
4.633924E+00 
4.953664E+00 
5.295467E+OO 
5.660855E+00 
6.051453E+OO 
6.469OO4E+OO 
6.915365E+00 
7.392525E+00 
7.902609E+00 
7.909678E+00 
8.030745E+00 
8.063029E+00 
8.1 I 14:'56E+OO 

8.232522E+00 
8.447890E+00 
8.739444E+00 
8.873211 E+OO 
8.908882E+00 
8.962389E+00 
9.030794E+00 
9.096156E+OO 
';I.2OOj 161:+00 
9.347229E+00 
9.384806E+00 
9.441171 E+OO 
9.582084E+00 
9.653919E+00 
1.032004E+0 I 
1.1 03212E+0 I 
1.179334E+OI 
1.260708E+0 1 
! .347697E+0 1 
i .440688E+0 1 
: .540095E+OI 
: .646362E+0 1 
:.759961E+01 

II 
e/atom 

4. 19047E+0 1 
3.99636E+01 
3.76642E+Ol 
4.02 1 75E+O 1 
4.28848E+OI 
4.5 1 964E+0 1 

,4.74864E+0 1 
4. 79068E+0 1 
4. 72635E+0 1 
4.87097E+O 1 
4.98232E+OI 
5.06870E+OI 
5.500 16E+0 1 
5.51130E+01 
S.55042E-I-Ol 

5 .5 1 242E+O 1 
5.60457E+OI 
5.73034E+OI 
5.86269E+01 
6.08019E+OI 
6. I 8372E+OI 
6.25534E+01 
6.3 1 265E+0 I 
6.36266E+OI 
6.38668E+01 
6.40894E+01 
6.4 1076E+0 1 
6.40956E+OI 
6.39832E+0 1 
6.37889E+OI 
6.35420E+0 1 
6.32455E+0 1 
6. 28946E+0 1 
6. 24720E+0 1 
6.19213E+0 1 
6.1 1 594E+0 1 
5.99548E+01 
5.69139E+01 
5 .68216E+0 I 
5 .38366E+0 I 
5.0342IE+01 
5.38428E1:-0 1 

5.68834E+01 
5.84369E+01 
5.86150E+01 
5.75023E+01 
5.58405E+0 I 
5.77058E+Ol 
5.88604E+0 1 
5.94438E+0 1 
).99990E+O 1 

5.9973IE+01 
5.92505E+OI 
6.03395E+0 1 
6. 15929E+0 1 
6.19877E+0 1 
6.4D76 7E+0 1 
6.52185E+01 
6.59704E+0 I 
6.64 794E+0 1 
6.68189E+0 I 
6.70426E+0 I 
6.71849E+01 
ti.7J367E+OI 
6.?:;708E+OI 

fz 
elatom 

2.3545E+OI 
2.4458E+OI 
2.4704E+0I 
2.9719E+01 
3.0188E+01 
3.0670E+01 
3.0782E+01 
3.0665E+OI 
3.06IIE+01 
3.2405E+01 
3.223UI::.+UI 

3.2021E+OI 
2.9736E+OI 
2.9626E+OI 
2.&905F.Ol 

2. 8709E+0I 
2.9592E+01 
2.8833E+01 
2.7572E+01 
2.4243E+01 
2. 1 455E+01 
1.9284E+01 
1.7598E+01 
1.596IE+01 
1.4381E+01 
I. 2969E+0I 
I. 1 683E+0 I 
1.0520E+01 
9.4779E+00 
8.5432E+00 
7.71IOE+00 
6.9692E+00 
6.3070E+00 
5.7000E+00 
5.1362E+00 
4.6345E+00 
4. 1 893E+90 
3.7812E+00 
3.776OE+00 
3.6885E+00 
3.6658E+00 
1.0452E1:-01 

1.0119E+01 
9.5635E+00 
9.02 I 4E+00 
8.8050E+00 
8.7477E+00 
1.2075E+Ol 
1. 1899E+01 
1.1735E+Ol 
1.1465E+OI 
1.1132E+01 
1.1049E+01 
1.2653E+01 
1.2348E+01 
1.2198E+01 
1.0941 E+OI 
9.8237E+OO 
8.8246E+00 
7.9097E+OO 
7.0859E+OO 
6.-'-IX7E+OO 
56900E+00 
5.(Jj67E+OO 
-I.:'i570E+OO 

3.5205E+03 
3.6019E+03 
3.6236E+03 
4.3331E+03 
4.3367E+03 
4.2976E+03 
4. I 678E+03 
4.0895E+03 
4.0658E+03 
4.2784E+03 
4.2247E+03 
4.1656E+03 
3.6463E+03 
3.6240E+03 
1.4R2l'iR+03 

3.445IE+03 
3.5299E+03 
3.3887E+03 
3. I 626E+03 
2.6UIJI::.+U:; 

2.1535E+03 
1.8107E+03 
1.5457E+03 
1.3114E+03 
I. 1 054E+03 
9.3248E+02 
7.8582E+02 
6.6190E+02 
5.5785E+02 
4.7038E+02 
3.97 I 6E+02 
3.3578E+02 
2.8426E+02 
2.4032E+02 
2.0257E+02 
1.7099E+02 
1.4459E+02 
1.2208E+02 
1.2180E+02 
1.1719E+02 
1.I600E+02 
3.2876E'f'02 

3.136OE+02 
2.8883E+02 
2.6337E+02 
2.5318E+02 
2.5052E+02 
3.4374E+02 
3.3617E+02 
-'.2915E+02 
3.!774E1:-02 

3.0386E+02 
3.0040E+02 
.1..41 94E+02 
3.2880E+02 
3.2238E+02 
2.7049E+02 
2.2719E+02 
1.9091 E+02 
1.6007E+02 
1,,<-11 ::;E+0:2 
1.1 ~4JE+02 
'J.426."E+OI 
'7.~9X5E+0 I 
6.N){;."E+O I 

9.6 1 6OE+OO 
9.617IE+OO 
9.6171E+OO 
9.6 1 70E+OO 
9.6157E+OO 
9.6106E+OO 
9.5973E+OO 
9.589IE+OO 
9.5867E+OO 
9.5830E+00 
9.:'57S2E+OO 

9.5728E+OO 
9.519IE+00 
9.51 65E+00 
9.4992E+OO 
9.4944E+OO 
9.487IE+00 
9.468IE+OO 
9.4343E+00 
9.3246E+OO 

9.1912E+OO 
9.0355E+00 
8.8589E+00 
8.663IE+00 
8.4497E+00 
8.2206E+OO 
7.9776E+00 
7.7225E+00 
7.4573E+00 
7. I 838E+00 
6.9038E+00 
6.619 I E+OO 
6.3315E+00 
6.0426E+00 
5.7540E+00 
5.4670E+00 
5. 1 832E+00 
4.9037E+00 
4.8999E+00 
4.8370E+00 
4.8205E+00 
4.7958C.,.OO 

4.7349E+00 
4.6295E+00 
4.4925E+00 
4.4318E+00 
4.4158E+00 
4.3920E+00 
4.3618E+00 
4,3333E+00 
4.28.59E1:-00 

4.2264E+00 
4.210SE+no 
4. 1 875E+00 
4.1301 E+OO 
4.1014E+00 
3.3-190E+00 
3.6052E+00 
J.3707E+00 
3. 1 457E+00 
2.9J07E+OO 
:.7257E+OO 
2.5310E+00 
: . .1-165E+00 
:.17:JE+O() 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE1:-00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.,.OO 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE'f'OO 

O'oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.CXXlE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.()(J(lE+OO 

nm 

7.266E-OI 
7.156E-0I 
7.128E-0I 
7.085E-01 
6.98IE-0I 
6.809E-01 
6.580E-01 
6.48IE-01 
6.455E-01 
6.416E-01 
Ci.J70E-OI 

6.322E-0[ 
5.959E-Ol 
5.944E-01 
5.855E-01 
5.831E-01 
5.797E-OI 
5.71IE-01 
5.574E-Ol 
5.214E-Ol 

4.878E-OI 
4.563E-01 
4.268E-01 
3.993E-01 
3.735E-01 
3.494E-01 
3.269E-OI 
3.058E-OI 
2.860E-OI 
2.676E-01 
2.503E-01 
2.34IE-01 
2.190E-OI 
2.049E-OI 
1.917E-01 
1.793E-01 
1.677E-OI 
1.569E-OI 
1.568E-OI 
1.544E-01 
1.538E-01 
1.529E-OI 

1.506E-01 
1.468E-01 
1.419E-Ol 
1.397E-01 
1.392E-01 
1.383E-Ol 
1.373E-01 
1.363E-OI 
l.J47C 01 
1.326E-01 
1.321E-01 
I.313E-OI 
1.294E-01 
1.284E-01 
1.201E-OI 
1.124E-01 
1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
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TABLE I: Fonn factors. attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400--1000 keY - Continued. 

E 
keY 

1.881398E+Ol 
2.011215E+Ol 
2. I 49988E+O 1 
2.2983381i+0 I 

..... 
2.456923E+Ol 
2.626450E+Ol 
2.807676E+OI 
3.001405E+OI 
3.208502E+O I 
3.429889E+Ol 
3.666551 E+O 1 
3.919543E+01 
4. I 89992E+O 1 
4,479101E101 

4. 788159E+0 I 

5.1 1 8542E+OI 
5.450534E+OI 
5.47172IE+OI 
5.533961E+OI 
5 .556208E+O 1 
5.589579E+OI 
5.673005E+OI 
5.849270E+OI 
6.252870E+0 1 
6.6843 1 8E+0 1 
7. 1 45536E+OI 
7.638578E+OI 
8. 16564OE+0 1 
8.729069E+OI 
9.33 1 374E+OI 
9.975239E+Ol 
1.066353E+02 
1.139931E+02 
1.218587E+02 
1.302669E+02 
1.392553E+02 
1.488640E+02 
1.591356E+02 
1.701 159E+02 
1.818539E+02 
1.9440 18E+02 
2.078 1 56E+02 
2.22 1 548E+02 
2.374835E+02 
:!.538699E,Ol 

2.713869E+02 

2.901 I 26E+02 
3. 101 304E+02 
3.3 I 5294E+02 
3.544049E+02 
3.788588E+02 
4.05000 I E+02 
4.329451 E+02 

fl 
e/atom 

6.74348E+OI 
6.74038E+01 
6.73504E+01 
6.72834E+01 
6.72083'E+O 1 
6.7 1306E+O 1 
6.70572E+01 
6.69602E+0 1 
6.68537E+0 1 
6.6740 1 E+O I 
6.661 84E+O I 
6.64839E+O 1 
6.63296E+OI 
6.61395£+01 

6.58829E+0 1 
6.54662E+0 1 
6.43897E+O I 
6.421 84E+0 I 
6.32423E+0 1 
6.18682E+O 1 
6.32566E+0 I 
6.45109E+01 
6.53995E+O I 
6.62 I 64E+O 1 
6.66288E+O I 
6.68827E+O I 
6.70512E+OI 
6.7 I 685E+0 I 
6.72458E+OI 
6.72943E+OI 
6.73236E+OI 
6.73395E+OI 
6.7375IE+OI 
6.73719E+OI 
6.73624E+OI 
6.73488E+01 
6.73325E+01 
6.73 1 46E+OI 
6.72959E+OI 
6.72768E+OI 
6.72578E+OI 
6.7239OE+01 
6.72208E+01 
6.7203IE+OI 
6.7 I 863E+O 1 

6.71709E+OI 
6.7 I 568E+0 1 
6. 7 1 436E+0 1 
6.71315E+0 1 
6. 71203E+0 I 
6.71099£+01 
6.7.1004£+01 
6.709 1 6E+0 I 

h 
elatom 

4.0737E+00 
3.6352E+00 
3. 2468 E+oo 
2.9024E+00 
2.5968E+00 
2.3254E+OO 
2.0677E+OO 
1.8352E+OO 
1.6301E+OO 
1.449IE+00 
1.287IE+00 
1.1 426E+00 
1.0121E+00 
8.9477E-01 

7.9118E-OI 
7.000IE-OI 
6.2421E-OI 
6.1983E-OI 
6.0722E-OI 
6.028IE-0I 
3.30 1 3E+00 
3.227IE+00 
3.0790E+00 
2.7650E+00 
2.4787E+00 
2.221IE+00 
1.9890E+00 
1.7786E+00 
1.5856E+00 
1.41 37E+00 
1.2606E+00 
I. 1 242E+00 
1.0012E+00 
8.8923E-Ol 
7.8989E-Ol 
7.0172E-Ol 
6.2345E-OI 
5.5395E-01 
4.9225E-01 
4.3746E-01 
3.8879E-OI 
3.4557E-OI 
3.0718E-01 
2.7307E-OI 
2.437SE-OI 

2.1790E-OI 
1.9478E-OI 
1.7413E-0I 
1.5567E-OI 
1.3919E-OI 
1.2445E-OI 
1.1128E-OI 
9.9514E-02 

5.5244E+OI 
4.6116E+01 
3.8530E+01 
3.2220E+01 
2.6967E+01 
2.2590E+01 
1.8790E+01 
1.5600E+01 
1.2962E+01 
1.0780E+OI 
8.9566E+OO 
7.4375E+00 
6. 1 627E+OO 
5.0968E+OO 

4.2 1 58E+00 
3.4893E+00 
2.9219E+OO 
2.8902E+00 
2.7996E+00 
2.768 I E+oo 
1.5069E+01 
1.4514E+OI 
1.3430E+01 
1.1 282E+OI 
9.4613E+00 
7.9308E+OO 
6.6437E+00 
5.5572E+00 
4.6344E+00 
3.8653E+00 
3.2243E+00 
2.6899E+00 
2.2408E+00 
1.8618E+00 
1.547IE+00 
1.2857E+00 
1.0685E+00 
8.8815E-OI 
7.3828E-OI 
6.1375E-OI 
5.1U27.t:::-UI 

4.2427E-OI 

3.5279E-OI 
29337E-OI 
2.4S00E-Ol 

2.0485E-OI 
1.7130E-OI 
1.4325E-OI 
1.I980E-Ol 
1.0020E-Ol 
8.381IE-02 
7.0106E-02 
5.8645E-02 

a(coh+inc) 
cm2/g 

2.oo82E+00 
1.8539E+00 
1.7095E+00 
1.5744E+00 
1.4485E+00 
1.3314E+OO 
1.2227E+OO 
1.1221E+OO 
1.0292E+OO 
9.435IE-01 
8.6470E-OI 
7.9234E-01 
7.2603E-01 
6.653!sE-Ol 

6.1000E-OI 
5.5952E-OI 
5.1613E-Ol 
5.1357E-OI 
5.062IE-0I 
5.0362E-01 
4.9979E-OI 
4.9046E-OI 
4.718IE-OI 
4.339IE-OI 
3.9954E-01 
3.6843E-OI 
3.4027E-Ol 
3.1482E-Ol 
2.9183E-OI 
2.7106E-01 
2.523IE-OI 
2.3537E-01 
2.2oo7E-01 
2.0624E-01 
1.9373E-OI 
1.8240E-OI 
1.7212E-OI 
1.6278E-01 
1.5427E-01 
1.4649E-01 
I.:;Y3~.t:::-Ul 

1.3284E-01 

1.2681E-01 
1.2124E-01 
1.II'>OI'>'F-Ol 

1.1123E-01 
1.0671E-OI 
1.0246E-01 
9.8455E-02 
9.4657E-02 
9.1045E-02 
8.7599E-0:2 
8.430IE-02 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
1.235E+OI 
1.190E+OI 
1.1 03E+0 I 
9.295E+OO 

7.812E+00 
6.560E+00 
5.504E+OO 
4.612E+00 
3.855E+00 
3.222E+00 
2.693E+00 
2.250E+00 
1.877E+00 
1.56IE+00 
1.298E+00 
1.079E+00 
8.976E-OI 
7.463E-01 
6.206E-01 
5.I60E-01 
4.29IE-OI 

3.568E-01 
2.967E-01 
2.467E-OI 
? M?F-Ol 

1.725E-01 
I. 444E-O 1 

1.208E-OI 
1.011E-01 
8.459E-02 
7.079E-02 
5.924E-02 
4.957E-02 

nm 

6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.76!ilE-O:l. 

2.589E-02 
2.422E-02 
2.275E-02 
2.266E-02 
2.240E-02 
2.231E-02 
2.218E-02 
2.186E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
6.818E-03 
6.378E-03 

5.966E-03 
S.58IE-03 
S.22IE-03 
4RR4E-03 
4.569E-03 
4.274E-03 
3.998E-03 
3.740E-03 
3.4YlH::-UJ 
3.273E-03 
3.06IE-03 
2.864E-03 
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Er Z= 68 

AlOmic weight - 1.672600E+02 glmol, nominal density p (glcm3
) - 9.0390E+OO 

,",(bams/atom) - f.L(cm2/g) X 2.77742E+02, E(eV) f.L(cm2/g) - fz(elatom) X 2.51586E+05 

19 edges. Edge energies (keV): 

I' 
V 

IV 
III 

5.74855E+OO 
2.20650E+OO 
1.(10930E+OO 
1.7~OOE-OO 
5.9800nE-02 

L 
M 
N 
N 
N 

II 
I 

V 
VI 

9.75130E+OO L 
2.00580E+OO M 
4.49100E-OO N 
1.67600E-OO 0 
2.94000E-02 N 

II 
III 
II 
I 

VII 
Relativistic correction estimate fret (H82,3/5CL) - -1.1649E+OO, -6.9660E-Ol elatom 
~uclear Thomson correction tNT - -1.5166E-02 elatom 

E 
keV 

4.214000E-03 
4.278500E -03 
4. 295700E - 03 
4.32 1 500E-03 
4.386000E -03 
1.069000E -02 
1.142761E-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.0833 I 4E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.881200E-02 
2.908327E-02 
2.925300E-02 
2.937060E-02 
2.954700E-02 
2.998800E-02 
3.109002E-02 
3.323523E- 02 
3.552846E-02 
3.797993E-02 
4.060054E - 02 
4.340198E-02 
4.63967IE-02 
4.959809E -02 
5.302035E-02 
S.667876E-02 

5.860400E-02 
5.950100E-02 
5.974020E-02 
6.009900E-02 
6.058959E-02 
6.099600E-02 
6.477028E-02 
6.923942E -02 
7.401695E-02 
7.91241IE-02 
8.458:168E-02 
9.041995E-02 
9.665893E-02 
I.m3284E-OI 

fl 
elatom 

1.1 3349E+OI 
1.1 2763E+O I 
1.I2116E+01 
1.127 35E+O I 
1.13244E+Ol 
1.09260E+O I 
1.08355E+Ol 
1.07304E+O 1 
1.1 0 140E+O I 
I.08707E+O 1 
1.070 17E+O 1 
1.05009E+O I 
1.02594E+O I 
9.96477E+OO 
9.59762E+OO 
9. I 2687E+OO 
8.49800E+OO 
7.604 1 7E+OO 
6. 1 9628E+OO 
3.47413E+OO 

- 3.98499E+OO 
-7.97707E+OO 
- 1.32047E+O 1 
-2.47216E+Ol 
-1.20411E+01 
-8.20267E-Ol 

8.00407E1-00 
1.41917E+Ol 
1.67708E+Ol 
1.78228E+0 I 
1.81 090E+O I 
1.80 I 04E+O 1 
1.77364E+OI 
1.740SIE+Ol 
1.70826E+Ol 
1 .6~U4:J E+U I 

1.66851 E+O I 
1.66278E+OI 
1.660 14E+O I 
1.66008E+0 I 
1.65898E+O I 
1.65783E+01 
1.64960E+0 I 
1.64964E+OI 
1.66185E+OI 
1.68920E+OI 
1.73191E+OI 
1.77819E+OI 
1.82536E+Ol 
1.87·BIE+OI 

fz 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.2433E-OI 
1.2488E-01 
2.8242E-OI 
3.1136E-01 
3.4450E-Ol 
3.8246E-Ol 
4.2594E-Ol 
4.7574E-01 
5.3277E-01 
5.9806E-OI 
6.7274E-OI 
7.5803E-OI 
8.5526E-OI 
9.6593E-OI 
1.0916E+OO 
1.234fE+OO 
1.3952E+OO 
1.5500E+OO 
1.5769E+OO 
1.5937E+OO 
1.6055E+OO 
2.4533E+OI 
2.3362E+OI 
2.0782E+Ol 
1.6869E+01 
I.3748E+OI 
1.1346E+OI 
9.5843E+OO 
8.3567E+OO 
7.5582E+OO 
7.097SE+OO 
6.9015E+OO 
6.':I136E+UU 
6.9842E+OO 
7.0288E+OO 
7.0418E+OO 
7.0928E+OO 
7. I 229E+OO 
7. I 492E+OO 
7.4422E+OO 
7.8749E+OO 
8A045E+OO 
9.0191E+OO 
9.4355E+OO 
9.7393E+OO 
I.OO30E+OI 
1.0298E+OI 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
7.2383E+03 
7. 1 632E+03 
6.6467E+03 
6.8548E+03 
7.0949E+03 
7.3683E+03 
7.6763E+03 
8.0203E+03 
8.4020E+03 
8.8228E+03 
9.2840E+03 
9.7858E+03 
I.0328E+04 
1.0912E+04 
1.1536E+04 
1.2200E+04 
1.2902E+04 
1.3535E+04 
l.3641E+04 
1.3707E+04 
1.3752E+04 
2.0890E+05 
1.9600E+05 
1.6817E+0.5 
1.2770E+05 
9.7355E+04 
7.5 I 59E+04 
5.939 I E+04 
4.844IE+04 
4.0984E+04 
3.6002E+04 
3.2748E+04 
3.0688E+04 
2.9983E+04 
2.9720E+04 
2.9656E+04 
2.9692E+04 
2.9576E+04 
2.9488E+04 
2.8907E+04 
2.86 I 4E+04 
2.8567E+04 
:.8678E+04 
2.8065E+04 
2.7099E+04 
2.6105E+04 
2.507JE+04 

9.26430E+OO 
1.81180E+OO 
3.66200E-OO 
4.30000E-03 
2.94000E':"02 

u(coh+inc) 
cm2/g 

2.224IE-06 
2.424IE-06 
2.4798E-06 
2.565IE-06 
2.7886E-06 
2.6006E-04 
3.5179E-04 
4.7346E-04 
6.3399E-04 
8.4469E-04 
1.I198E-03 
1.4772E-03 
1.9390E-03 
2.5327E-03 
3.2922E-03 
4.2586E-03 
5.4822E-03 
7.0237E-03 
8.9559E-03 
I. I 366E-02 
1.3897E-02 
1.4356E-02 
1.4648E-02 
1.4853E-02 
1.5163E-02 
1.5956E-02 
1.8049E-02 

2.2586E-02 
2.8134E-02 
3.488SE-02 
41()<;RF-0? 

S.2906E-02 
6.4716E-02 
7.8808E-02 
9.5544E-02 
1.1532E-OI 
1.2651E-OI 
UI90E-OI 
1.3336E-OI 
1.3556E-OI 
U859E-OI 
1.4113E-OI 
1.658JE-OI 
L9757E-OI 
2.3437E-OI 
2.7685E-O! 
J.2565E-Oi 
Hl44E-Oi 
4.4492E-OI 
5.16):;3E-OI 

L 
M 
N 
o 

III 
IV 
III 
II 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.UUUh+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE4-00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

8.35790E+OO 
1.45330E+OO 
3.20000E-Ol 
4.30000E-03 

X. 
nm 

2.942E+02 
2.898E+02 
2.886E+02 
2.869E+02 
2.827E+02 
1.I60E+02 
1.085E+02 
I.OI5E+02 
9.494E+01 
8.88IE+01 
8.308E+01 
7.772E+OI 
7.270E+OI 
6;801 E+O 1 
6.362E+OI 
5.95IE+01 
5.567E+Ol 
5.208E+01 
4. 872E+0I 
4.557E+OI 
4.303E+Ol 
4.263E+OI 
4.238E+01 
4.221E+OI 
4.196E+Ol 
4.134E+OI 
3.Y88E+OI 
3.73IE+Ol 
3.490E+OI 
3.264E+OI 
3.054E4-01 

2.857E+Ol 
2.672E+Ol 
2.500E+OI 
2.338E+Ol 
2. I 87E+OI 
2.116E+OI 
2.084E+OI 
2.075E+OI 
2.063E+01 
2.046E+OI 
2.033E+Ol 
1.914E+OI 
1.791E+O I 
1.675E+OI 
1.567E+OI 
1.466E+Ol 
1.371E+OI 
1.28JE+OI 
1.200E+OI 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.104581E-01 
1.180797E - 0 I 
1.262272E-Ol 

1.349368E-OI 
1.442475E-01 
1.542005E-OI 

1-.64248Q..E-01 
1.648404~01 
1.667620E-01 
1.674324E-01 
1.684380E-01 
1.709:520E-UI 
1.731660E-01 
1.758165E-0I 
1.762144E-01 
1.765233E-01 
1.775835E-01 
1.802340E-01 
1.883732E-Ol 
2.013709E-OI 
2.1526:55E-Ol 
2.301188E-01 
2.459970E-01 
2.629708E -01 
2.811158E-OI 
3.005128E-0I 
3. 1 36000E-OI 
3.184000E-OI 
3. 1 96800E-OI 
3.212482E-OI 
3.2 1 6000 E-O 1 
3.264000E-Ol 
3.434143E-OI 
3.588760E -0 1 
3.643690E-01 
3.658338E-01 
3.671099E-OI 
3.6803IOE-OI 
3.735240E-OI 
3.924405E-Ol 
4.195189E-01 
4.401180E-01 
4.468545E-OI 
4.484657E-OI 
4.486509E-OI 
4.513455E-OI 
4.580820E - 0 I 
4.794098E -0 I 
5.124891E-0I 
5.478508E -0 1 
5.856525E-01 
6.260625E-Ol 

6.692609E-01 
7.154399E-Ol 
7.648052E-OI 
8.175768E-OI 
8.139896E-OI 
9.342948E -0 I 
9.987612E-OI 
1.067676E+00 
1.141345E+00 
1.220098E+OO 
1.304285E+00 
1.381114E+00 
i .394281 E+OO 

il 
e/atom 

1.92426E+01 
1.97383E+01 
2.02077E+Ol 

2.061 17E+0 1 
2.08683E+0 1 
2.0738IE+01 
1.88477E+01 
1.84830E+0 1 
1.59632E+O 1 
1.20960E+01 
1.68236E+0 1 
2.U6':J4'1E+Ol 
2. I 6705E+0 I 
2.08819E+0 1 
2.01074E+OI 
1.86056E+O 1 
2. 19267E+01 
2.50306E+0 1 
2.74930E+01 
2.80374E+O\ 
2.80958E+0 1 
2.81895E+01 
2.83159E+Ol 
2.84338E+O 1 
2.84981 E+O 1 
2.84229E+01 
2.8101IE+01 
2.76062E+01 
2.7oo53E+01 
2.75234£+01 
2.76185E+01 
2.8 1 642E+0 1 
2.87333E+O 1 
2.89347E+0 1 
2.88839E+0 1 
2.87383E+0 I 
2.88540E+O 1 
2.89422E+0 1 
2.91746E+01 
2.95888E+0 1 
3.001 06E+O I 
3.01915E+01 
3.00833E+0 1 
2.99029E+OI 
2.9849IE+OI 
3.0162IE+OI 
3.051IOE+0 1 
3.1 0935E+0 I 
3.18170£+01 
3.25109£+0 I 
3.3 1 694E+0 I 
3.37&B5E+O I 

3.43453E+OI 
3.48123E+OI 
3.51537E+0 1 
3.53264E+0 1 
3.52869E+0 I 
3:49809E+01 
3.43240E+OI 
3.37442E+01 
3.16255£+01 
2.75595£+01 
1.84733£+01 

- 1.25575£+0 i 
-3.29374E+0; 

h 
e/atom 

1.0536E+01 
1.0738E+01 
l.0900E+Ol 
1.I017E+01 
1.1087E+01 
1.1 108E+01 
1.1083E+01 
1.1080E+01 
1.1070E+01 
I. 1 066E+O 1 
1.88 I 2E+01 
l.Io21E+Ul 
1.6730E+01 
1.5824E+Ol 
1.5701E+01 
1.5608E+01 
2.0296E+Ol 
1.8880E+Ol 
1.5793E+01 
1.3371£+01 
1.2282E+Ol 
1.1 674E+01 
I. 1 264E+01 
1.0956E+01 
1.07 1 3E+0 1 
1.0527E+01 
1.0435E+01 
1.0408E+01 
1.0401 E+O 1 
1.1 580E+0 1 
1.1579E+01 
1.1569E+OI 
1.1 557E+OI 
1.1571E+01 
1.1580E+OI 
1.1583E+OI 
1.1917E+OI 
1.1919E+01 
1.1 937E+01 
1.2008E+01 
1.2126E+01 
1.2217E+OI 
1.2246E+OI 
1.2252E+01 
1.2253E+OI 
1.2784E+Ol 
1.2814E+OI 
1.2900E+01 
1.2995£+01 
1.3035E+OI 
1.3OO6E+OI 
1.2902E+OI 

1.2723E+OI 
1.2467E+OI 
\.2139£+0\ 
1.1751£+01 
1.1328£+01 
1.0887£+01 
1.0441 E+OI 
9.6501£+00 
8.9257E+00 
8.2673E+00 
7.6624E+00 
7. I 738E+00 
7.0967E+00 
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2.3991E+04 
2.2879E+04 
2. 1 724E+04 

2.054IE+04 
1.9337E+04 
1.8 1 24E+04 
1.6976E+04 
1.6911E+04 
1.670IE+04 
1.6629E+04 
2.8099E+04 
2.5Y32E+04 
2.4306E+04 
2.2644£+04 
2.2417E+04 
2.2245E+04 
2.8754E+04 
2.6355£+04 
2.1092E+04 
1.6705£+04 
1.4354E+04 
1.2163E+04 
I. 1520E+04 
1.0481E+04 
9.5880E+03 
8.8128£+03 
8.3719E+03 
8.2241£+03 
8. 1859E+03 
9.0687£+03 
9.058IE+03 
8.9175E+03 
8.4666£+03 
8.1 1 15E+03 
7.9957E+03 
7.9656E+03 
8. [667E+03 
8.148IE+03 
8.0401£+03 
7.6982E+03 
7.2722E+03 
6.9838E+03 
6.8946E+03 
6.8735E+03 
6.871IE+03 
7. I 260E+03 
7.0377E+03 
6.7696E+03 
6.3794£+03 
5.9862E+03 
5.5873E+03 
:l.IM9E+03 

4.7827E+03 
4.3840E+03 
3.9931 E+03 
3.6161E+03 
3.2610E+03 
2.9316E+03 
2.6301 E+03 
2.2739E+03 
1.9675E+03 
1.7047E+03 
1.4780E+03 
1.3068E+03 
1.2805E+03 

5.9790E-01 
6.8886E-01 
7.904:m-OI 
9.0338E-01 
1.0283E+OO 
I. 1 659E+00 
1.3082E+00 
1.3 1 67E+oo 
I. 3443E+00 
1.3540E+OO 
1.3684E+OO 
1.4048E+OO 
1.4369£+00 
l.4754E+OO 
1.4812E+OO 
1.4858E+OO 
1.5012E+OO 
1.54OOE+00 
1.6599E+00 
1.8529£+00 
2.0605E+00 
2.2827£+00 
2.5193E+00 
2.7702E+00 
3.0348E+00 
3.3 1 24E+00 
3.4963E+00 
3.5630E+00 
3.5807£+00 
3.6024E+00 
3.6072E+00 
3.6732E+00 
3.9036E+00 
4.1079E+00 
4. 1794E+00 
4. 1983E+00 
4.2148£+00 
4.2267E+00 
4.297 I E+OO 
4.5347£+00 
4.8618E+00 
5. I 002E+00 
5. 1762E+00 
5. 1943E+00 
5. I 964E+00 
5.2264E+00 
5.3008E+00 
5.5303E+00 
5.8679£+00 
6.2050E+00 
6.5393E+00 
6.MME+OO 

7. I 906E+00 
7.503IE+00 
7.8036E+00 
8.0901E+00 
8.3603E+00 
8.61 23E+00 
8.8441 E+OO 
9.0539£+00 
9.2403E+OO 
9.4DI8E+00 
9.5373E+00 
9.6322E+00 
9.6460E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 

0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'(X)OE+OU 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

>.. 
nm 

1.1 22E+01 
l.050E+01 
9.522E+oo 

9. I 88E+00 
8.595E+OO 
8.040E+oo 
7.549E+oo 
7.52 [E+OO 
7.435E+00 
7.405E+oo 
7.36 1 E+OO 
7.253E+OO 
7. 160E+00 
7.052E+00 
7.036E+00 
7.024E+00 
6.982E+00 
6.879E+00 
6.582E+00 
6. 157E+OO 
5.760E+OO 
5.388E+00 
5.040E+00 
4.7 1 5E+OO 
4.4IOE+00 
4. 1 26E+00 
3.954E+OO 
3.894E+00 
3.878E+00 
3.859E+00 
3.855E+00 
3.799E+OO 
3.6IOE+OO. 
3.455E+00 
3.403E+00 
3.389E+OO 
3.377E+00 
3.369E+OO 
3.319E+00 
3. 1 59E+00 
2.955E+00 
2.817E+00 
2.775E+OO 
2.765E+00 
2.763E+00 
2.747E+00 
2.707E+00 
2.586E+00 
2.419£+00 
2.263E+00 
2.117E+00 
1.980E't'OO 

1.853E+00 
1.733E+00 
1.62IE+00 
1.516E+00 
1.419E+00 
1.327E+00 
1.241E+00 
1.161E+00 
I.Ot\6l:::+W 
1.016E+00 
9.506E-OI 
8.977E-OI 
8.892E-OI 
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~ I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

~============================================================ 
a(coh+inc) f.l.K A h £ 

keY 

~402253E+OO 
1.407891E+00 
1.41 6346E+OO 
1.424234E+QO 
1.437486E+~ 

1.446033E+00 
1.45 I 847E+00 
1.460566E+00 
1.482366E+OO 
1.4904S6E+OO 
1.593329E+00 
1.703269E+00 
1.775564E+00 
lR02741E+OO 
1.809988E+00 
1.820795E+00 
1.820859E+00 
.. 848036E+00 
,946430E+OO 
,965684E+00 
.99577 I E+OO 
.003794E+00 
.01 5829E+00 
.0459 I 6E+00 
.080733E+00 
.162370E+00 
. 195468E+00 
.204294E+00 
.. 2 1 7533E+00 
!.224304E+00 
2.250630E+00 
2.377781 E+OO 
2.541 848E+00 
2.7 1 7235E+00 
2.904724E+00 
3.105150E+00 
3.3 1 9406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
U34821E,OO 

4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.05 I 453E+00 
6.469004E+00 
6.9 1 5]65E+00 
7.392525E+00 
7.902609E+OO 

8. I 90742E+00 
8.316110E+00 
:-l.349542E+O() 
8 .. 199689E+00 
:-l.447890E+00 
:-l.525058E+(x) 
).030794E+00 
'1.079014E+(x) 
9.2 I 7979E+00 
9.255036E+00 
'.I.'10622E+00 
9.449586E+00 
').556274E+00 
9.653919E+00 
9.702543E+00 

II 
e/atom 

-6.19829E+01 
- 1.390 14E+02 
- 1.54304E+O I 

2.65068E+0 I 
3.83050E+01 

~7644E+01 
-2.77694E+01 

5.44733E+01 
9.04688E+01 
8.92286E+O 1 

5.57680E+01 
4.63958E+01 
4.32944E+01 
4. 12860E+O 1 
3.89456E+Ol 
4. 14993E+O 1 
4.15113E+OI 
4.4 1 904E+O 1 
4.84820E+01 

4.90777E+O 1 
4.94434E+OI 
4.87780E+0 1 
5.02092E+OI 
5.21 452E+O 1 
5.36424E+0 1 
5.60414E+01 
5.64296E+0 1 
5.60492E+01 
5 .69689E+0 1 
5.73074E+OI 
5.8222IE+OI 
6.07361 E+O I 
6.22846E+0 1 
6.30584E+0 1 
6.37708E+OI 
6.44628E+0 1 
6.47770E+0 1 
6.49479E+0 1 
6.5 1 269E+0 1 
6.51585E+01 
6.50633E+0 I 

6.49252E+0 1 
6.47070E+0 1 
6.44383E+OI 
6.41184E+OI 
6.373 84E+0 I 
6.3267.'E+OI 
6.26355E+0 1 
6.17181 E+O I 
6.00572E+OI 

5.78968E+01 
5.49282E+Ol 
5. I 4509E.,.0: 
5.49359E+01 
5.66313E+0] 
5.'7')659E+OI 
5.9S·1-':'7E+O I 
5.97452E+OI 
5.86124E+0 I 
5.6oJ490E+OI 
5.88004E+OI 
6.0521 1 E+O I 
6.1 0405E+0 I 
6.IIS45E+OI 
6.1 0288E+0 I 

e/atom 

7.0508E+00 
7.0187E+00 
1.560IE+02 
[.2043E+02 
7.8929E+0[ 
6.0701E+01 
5. 1 046E+O [ 
1.3900E+02 
7.1419E+01 
5.8190[;"1'01 

2.1 144E+01 
2. 1374E+01 
2.3416E+01 
2.4317E+OI 
2.4560E+OI 
2.9627E+01 
2.9629E+OI 
3.0134E+01 
3.0707E"I'01 

3.0661E+01 
3.0481E+01 
3.0415E+01 
3.2204E+OI 
3.1782E+01 
3.1 193E+OI 
2.9582E+01 
2.887[E+01 
2.8678E+01 
2.9564E+01 
2.941IE+OI 
2.8815E+01 
2.603IE+OI 
2.2965E+01 
2.051IE+01 
1.8631E+01 
1.6902E+01 
1.5233E+OI 
1.3743E+OI 
1.2388E+OI 
1.1 1 66E+0 1 
I.OO57E+Ol 

9.0625E+00 
8. I 745E+00 
7.3833E+00 
6.6775E+00 
6.0465E+00 
5.4548E+00 
4.9195E+00 
4. 4427 E+OO 
4.0 1 75E+00 

3.8007E+00 
3.7 1 29E+00 
3.690IE+00 
1.0444£+01 
1.0315£+01 
1.0115E+OI 
9.0727E+(X) 
8.9917E+OO 
8.7652E+00 
8.7063E+(XJ 
: .~022E+OI 
1.1691E+OI 
1.1445E+OI 
1.12:4E+OI 
1.1116E+01 

1.2650E+03 
1.2542E+03 
2.77 1 2E+04 
2. 1 274E+04 
1.3814E+04 
1.056 1 E+04 
8.8455E+03 
2.3943E+04 
1.2121E+04 
9.8222E;-03 

3.3386E+03 
3.1571E+03 
3.3 [79E+03 
3.3936E+03 
3.4 I 39E+03 
4.0937E+03 
4.0938E+03 
4.1023E+03 
J.9691C"I'OJ 

3.9243E+03 
3.8424E+03 
3.8188E+03 
4.0 1 93E+03 
3.9082E+03 
3.7716E+03 
3.4418E+03 
3.3084E+03 
3.273IE+03 
3.354IE+03 
3.3266E+03 
3.2211E+03 
2.7543E+03 
2.273IE+03 
1.899IE+03 
1.6137E+03 
1.3694E+03 
I. 1 545E+03 
9.7440E+02 
8.2 1 63E+02 
6.9280£+02 
5.8370E+02 

4.9202E+02 
4.1517E+02 
3.5078E+02 
2.9677E+02 
2.5138E+02 
2.1214E+02 
1.7898E+02 
1.5120E+02 
1.2790E+02 

1. I 674E+02 
1.1233E+02 
1.1 I 19E+02 
3.1282E+02 
3.0720E+02 
2.9850E+02 
2.527:'E+02 
:.-I917E+02 
:.39:.IE+02 
: .. '667E+1)2 
.'.2..1.8:'E+02 
.'.: 127E+O: 
.\.UIJIE+U2 
.»:251 E+U2 
2.8S2.1E+02 

cm2/g cm2/g 

9.6540E+00 
9.6595E+OO 
9.6675E+OO 
9.6748E+00 
9.6865E+00 
9.6937E+OO 
9.6985E+00 
9.7054E+00 
9.72 [5E+00 
9.7270E,00 

9.780IE+00 
9.805IE+00 
9.8065E+00 
9.8042E+00 
9.8034E+00 
9.8020E+00 
9.8020E+00 
9.7975E+00 
9.7712[;;-00 

9.7643E+00 
9.7526E+00 
9.7492E+00 
9.744IE+00 
9.7304E+00 
9.7132E+00 
9.6676E+00 
9.6473E+00 
9.6417E+00 
9.6332E+00 
9.6288E+00 
9.6112E+00 
9.5 1 89E+00 
9.3849E+00 
9.2279E+00 
9.0496E+00 
8.8516E+00 
8.6355E+00 
8.403IE+00 
8. 1 565E+00 
7.8974£+00 
7.6278E+OO 

7.3495E+00 
7.0646E+00 
6.7747E+00 
6.4816E+00 
6.187IE+00 
5.8927E+00 
5.6000E+00 
5.3103E+00 
5.0248C+00 

4.8738E+00 
4.8102E+00 
4.7935E+00 
4.7685E+00 
4.7448E+00 
4.7071 E+OO 
4.4712E+00 
4.4497E+00 
-I."'S85E+OO 
-I.3:2-1E+00 
-I .. '485E+00 
-I.2S95E+00 
-1.2450£+00 
-I.2049E+OO 
-1.1 852E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000[;+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.(XlOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OO<)E+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 

nm 

8.842E-01 
8.806E-01 
8.754E-OI 
8.705E-OI 
8.625E-01 
8.574E-01 
8.540E-01 
8.489E-OI 
8.364E-01 
8.318E-OI 

7.781E-OI 
7.279E-0[ 
6.983E-01 
6.878E-OI 
6.850E-OI 
6.809E-OI 
6.809E-OI 
6.709E-OI 
6.370E-Ol 

6.307E-01 
6.212E-Ol 
6.187E-OI 
6.15IE-OI 
6.060E-OI 
5.959E-OI 
5.734E-OI 
5.647E-OI 
5.625E-01 
5.59IE-OI 
5.574E-OI 
5.509E-OI 
5.214E-OI 
4.878E-OI 
4.563E-OI 
4.268E-OI 
3.993E-OI 
3.735E-OI 
3.494E-01 
3.269E-01 
3.058E-01 
'2.860E-0l 

2.676E-OI 
2.503E-Ol 
2.34IE-OI 
2.190E-OI 
2.049E-OI 
1.917E-Ol 
1.793E-OI 
1.677E-01 
1.569EOI 

1.514E-OI 
1.491E-OI 
1.485E-01 
1.476E-OI 
1.468E-OI 
1.454E-OI 
1.373E-OI 
U66E-01 
U-I-5E-OI 
U40E-OI 
UJ2E-OI 
1.312E-OI 
I.297E-OI 
1.284E -0 I 
1.278E-OI 

I Dhv<:: r,h~m P~f. 08ta. Vol. 24. No.1. 1995 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

9.741 549E+OO 
9.8ooo56E+OO 
9.946326E+OO 
1.032004E+0 1 
)-t.03212~+OI 
1.179334&;9 1 
1.260708E+<tt-
1.347697E+0 1 
1.440688E+O 1 
1.540095E+O 1 
1.646362E+0 I 
1.759961E+OI 
1.88 I 398E+OI 
2.011215E+Ol 
2. 1 49988IhOI 

2.298338E+OI 
2.456923E+O I 
2.626450E+O J 
2.807676E+Ol 
3.00 I 405E+O I 
3.208502E+O 1 
3.429889E+Ol 
3.66655JE+OI 
3.9 I 9543E+O I 
4. I 89992E+O J 
4.479101E+OI 
4.788 I 59E+OI 
5.1 I 8542E+Ol 
5.471721E+Ol 
5.633579E+Ol 
5.7 1 9807E+OI 
5.742801E+Ol 
5.777293E+Ol 
5.849270E+Ol 
5.86352 J E+O 1 
6.252870E+O I 
6.6843 I 8E+O I 
7 .145536E+0 1 
7.638578E+OI 
8. I 65640E+O I 
8.729069E+OI 
9.33 1 374E+O 1 
9.975239E+O I 
1.066353E+02 
1.139931 E+02 
1.21858713+02 

1.302669E+02 
1.392553E+02 
1.488640E+02 
1.591 356E+02 
1.701159E+02 
1.818539E+02 
1.9440 I 8E+02 
2.078 1 56E+02 
2.22 1 548E+02 
2.J74835E+02 
2.5J8699E+02 
2.7IJ869E+02 
2.901 1 26E+02 
3.101 JO~E+02 
:U i 5294E+02 
3.544049E+02 
3.788588E+02 
4.05000 1 E+02 
.. U2945I E+02 

II 
e1atom 

6.03 I 28E+O I 
6. 1 3998E+O I 
6.26541 E+O I 
6.41771E+OI 
6.56930E+O I 
6.6612IE+OI 
6.7237 I E+O 1 
6.76565E+Ol 
6.79349E+01 
6.81 I 59E+O I 
6.82286E+O I 
6.83550E+O I 
6.84065E+O 1 
6.84211 E+O I 
6.8379813TOI 

6.83214E+O 1 
6.82530E+O I 
6.81838E+O I 
6.81 1 29E+Ol 
6.80 170E+O1 
6. 79 1 27E+O 1 
6.78019E+01 
6.76845E+OI 
6.75570E+OI 
6.741 43E+OI 
6.72454E+OI 
6.70286E+O 1 
6.67 I 32E+O I 
6.60951 E+O 1 
6.54055E+O I 
6.42643E+O I 
6.28976E+O I 
6.42790E+O I 
6.54056E+O I 
6.55268E+O I 
6.69049E+O 1 
6.74553E+01 
6.77716E+OI 
6.79759E+OI 
6.81 195E+O 1 
6. 82120E+0 1 
6.82714E+OI 
6.830S6E+OI 
6.8330 I E+O I 
6.83409E+O 1 
6.8371213+01 

6.83646E+Ol 
6.83529E+O 1 
6.83380E+O 1 
6.8321 OE+O 1 
6.83027E+O 1 
6.82839E+O I 
6.82650E+0 I 
6.82463E+O 1 
6.82279E+0 1 
6.8210IE+01 
6.81928E+0 1 
6.8 1 769E+0 1 
6.8! 622E+0 1 
6.81487E+01 
6.81363E+0 1 
6.8 1 247E+0 1 
6.8114IE+01 
6.81 042E+0 1 
6.80951 E+O I 

h 
e1atom 

1.I033E+OI 
1.2628E+Ol 
1.2323E+Ol 
1.1592E+OI 
l.0376E+Ol 
9.3223E+OO 
8.3663E+OO 
7.4967E+OO 
6.7 I 73E+00 
6.0205E+OO 
5.3984E+OO 
4. 8304E+OO 
4.32 1 4E+00 
?8614E+OO 
:3.449013 ..... 00 

3.0834E+00 
2.7590E+00 
2.4708E+OO 
2.1971E+OO 
1.9502E+OO 
1.7322E+OO 
1.5400E+OO 
1.3696E+00 
1.2 1 65E+OO 
l.080IE+OO 
9.5556E-OI 
8,4529E-OI 
7.4787E-OI 
6.6218E-OI 
6.2805E-OI 
6.IIOOE-OI 
6.0658E-01 
3.2906E+OO 
3.2283E+OO 
3.2 1 62E+OO 
2.9062E+OO 
2.6074E+OO 
2.3374E+OO 
2.0950E+OO 
1.8742E+OO 
1.67 I 4E+OO 
1,4907E+OO 
1.3298E+OO 
1. 1 863E+OO 
1.0585E+OO 
9.410JE 01 

8,3621E-Ol 
7,4314E-O 1 
6.6049E-OI 
5.8709E-01 
5.2189E-01 
4.6397E-01 
.. U252E-01 
3.6680E-01 
J.2617E-01 
2.9007E-01 
2.5839E-01 
2.3113E-OI 
2.0676E-01 
1.8498E-01 
1.6550E-01 
1.~80SE-01 

1.3250E-01 
I.IS57E-OI 
1.0611E-01 

2.8493E+02 
3.2418E+02 
3.11 69E+02 
2.8260E+02 
2.3662E+02 
1.9887E+02 
1.6696E+02 
1.3995E+02 
1.I730E+02 
9.8349E+OI 
8.2495E+OI 
6.9051E+Ol 
5.7787E+Ol 
4.8302E+Ol 
4.0:3G013't'OI 

3.3752E+Ol 
2.8251E+Ol 
2.3668E+01 
1.9687E+Ol 
1.6347E+OI 
1.3583E+01 
1.l296E+OI 
9.3978E+OO 
7.8085E+OO 
6. 4856E+oo 
5.3673E+OO 
4.4414E+OO 
3.6759E+OO 
3.0447E+OO 
2.8047E+00 
2.6875E+00 
2.6573E+OO 
I. 4330E+O1 
1.3885E+OI 
1.3800E+01 
I.l693E+Ol 
9.8139E+OO 
8.2298E+OO 
6.900IE+OO 
5.7745E+OO 
4.8 I 72E+OO 
4.0 I 92E+OO 
3.3538E+OO 
2.7989E+OO 
2.3362E+OO 
1.9428E't'OO 

1.6150E+OO 
1.3426E+OO 
1.1 1 63E+OO 
9.2817E-Ol 
7.7183E-O: 
6.4189E-O; 
5.3386E-01 
4.4405E-OI 
3.6938E-Ol 
3.0729E-01 
2.5607E-Ol 
2.1427E-Ol 
1.7930E-Oi 
1.5006E-Ol 
1.2559E-0; 
1.0512E-0] 
8.7988E-02 
7.3654E-02 
6.1659E -02 

4. I 695E+00 
4.l461E+OO 
4.0885E+OO 
3.9468E+OO 
3.6975E+OO 
3,4575E+OO 
3.2272E+OO 
3.0070E+OO 
2.7971E+OO 
2.5976E+OO 
2.4085E+OO 
2.2299E+OO 
2.0615E+00 
1.9034E+OO 
1.755 I ETOO 

1.61 65E+OO 
1.4872E+OO 
1.3670E+OO 
1.2554E+OO 
I. I 520E+OO 
I.0565E+OO 
9.6844E-Ol 
8.8741E-Ol 
8.1300E-Ol 
7.4480E-Ol 
6.8240E-Ol 
6.2541E-0l 
5.7345E-OI 
5.2615E-Ol 
5.0686E-Ol 
4.9712E-01 
4.9458E-Ol 
4.9083E-Ol 
4.8316E-OI 
4.8167E-Ol 
4.4413E-Ol 
4.0874E-Ol 
3.7669E-OI 
3.4769E-Ol 
3.2147E-OI 
2.9778E-01 
2.7639E-OI 
2.5707E-OI 
2.3963E-Ol 
2.2387E-OI 
2.09G:3E-OJ 

1.9675E-OI 
1.8509E-OI 
l.7452E-OI 
1.6491E-OI 
1.56l7E-OI 
1.4819E-Ol 
1.4089E-Ol 
1.3418E-Ol 
1.2801 E-OI 
1.22JOE-OI 
1.1701E-01 
1.120SE-OI 
1.0747E-01 
1.0314E-01 
9.9054E-02 
9.5192E-02 
9.1523E-02 
8.8026E-02 
8A682E-02 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
1. I 72E+OI 
1.136E+OI 
1.1 29E+OI 
9.600E+00 
8.076E+OO 
6.786E+OO 
5.700E+OO 
4. 779E+OO 
3.996E+OO 
3.341E+OO 
2.794E+OO 
2.336E+OO 
1.953E+OO 
J.G2GE't'OO 

1.352E+OO 
1.125E+OO 
9.359E-OI 
7.786E-OI 
6.477E-OI 
5.388E-OI 
4.482E-OI 
3.728E-Ol 
3.I02E-OI 
2.580E-OI 
2.ISOE-OI 
1.80IE-OI 
1.508E-OI 
1.263E-Ol 
I.058E-OI 
8.86IE-02 
7.42IE-02 
6.215E-02 
5.205E-02 

nm 

1.273E-Ol 
1.265E-OI 
I.247E-OI 
1.201E-OI 
1.I24E-Ol 
1.051E-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.l65E-02 
5.767E-02 

5.395E-02 
5.046E-02 
4.721E-02 
4,416E-02 
4.13IE-02 
3.864E-02 
3.6l5E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2,422E-02 
2.266E-02 
2.201E-02 
2.168E-02 
2.159E-02 
2.I46E-02 
2.120E-02 
2.115E-02 
1.983E-02 
l.855E-02 
l.735E-02 
l.623E-02 
1.518E-02 
1,420E-02 
l.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
I.OJ7C 02 

9.518E-03 
8.903E-03 
8.329E-03 
7.791E-03 
7.288E-03 
6.818E-03 
6.378E-OJ 
5.966E-03 
5.S8IE-OJ 
5.22IE-OJ 
4.884E-OJ 
4.569E-03 
4.274E-OJ 
3.998E-OJ 
3.740E-03 
J.498E-03 
3.273E-03 
J.06IE-03 
2.864E-03 
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Tm Z= 69 

i.lOmic weight - 1.689342E+02 g1mol, nominal density p (g1cmJ) - 9.2940E+OO 

.. ,(bams/atom) - lJ-(cm2/g) X 2.80522E+02, E(eV) lJ-(cm2/g) - h(elatom) X 2.49093E+05 

:vedges. Edge energies (keV): 

K 5.93896E+OO L 1.01 I 57E+00 L 
\1 2.3()680E+OO M II 2.08980E+00 M 
... , V 1.46'7{OE+OO N I 4.71700E-00 N 
S IV l.79600E-OO N V l.79600E-00 0 

II 
III 
II 

o III 5.32000E-02 N VI 3.23000E-02 N VII 
Relativistic correction estimate fro (H82,3/5CL) - -1.2098E+OO, -7.2240E-Ol e/atom 
~ucleaI TIlOm:mn correction JI'IT - 1.54601: 02 clntom 

E 
keV 

S.194000E-03 
5.273500E-03 
S.294700E-03 
5.3265UUE-U:; 
5.406000E-03 
1.069000E-02 
1.14276IE-02 
1.221612E-02 
1.305903E-02 
1.3960lOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E - 02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.165400E-02 
3.213850E-02 
3.226770E-02 
3.2461501: 02 

3.294600E-02 
3J23523E-02 
3.552846E-02 
3.797993E-02 
4.060054E -02 
4.340198E-02 
4.639671 E-02 
4.959809E - 02 
5.2 1 3600E-02 

5.293400E-02 
5.302035E-02 
5.314680E-02 
S.346600E-02 
SA26400E-02 
S.667876E-02 
6.058959E-02 
6A77028E-02 
6.923942E-02 
7.401695E-0: 
7.91241IE-02 
8,458368E - 02 
9.041995E-02 
9.665893E - 02 
1 m3:84E-OI 

1.05318E+Ol 
I.04639E+OI 
1.03894E+O 1 
1.U4OU4h+U I 
1.05 1 84E+OI 
1.02397E+O I 
1.0 1620E+O 1 
1.00721E+Ol 
9.9679OE+00 
9.8469 1 E+OO 
9.70585E+OO 
1.02087E+O 1 
I.OOI35E+Ol 
9.78076E+00 
9.49946E+00 
9. 1 5334E+OO 
8.7 1 683E+00 
8. I 4646E+OO 
7.36 1 OOE+OO 
6. 1 8552E+00 
4. 1 3989E+00 

-1.0737IE+OO 
- 4.94686E+00 
-1.44758E+OI 
- 2.64 1 92E+0 I 

1.320 161:TO 1 

1.50865E+OO 
1.71508E+OO 
1.20535E+0 1 
1.56441 E+O 1 
1.708 1 6E+O 1 
1.7 5084E+O 1 
1.7 4405E+0 1 
1.71456E+01 
I .6B602E+O 1 

1.67592E+Ol 
1.67457E+OI 
1.67187E+OI 
1.6 7026E+0 I 
1.66351 E+O I 
1.64141E+OI 
1.6 1 064E+0 1 
1.58667E+01 
1.57111E+Oi 
1.56505E+O I 
1.56952E+O 1 
1.58582E+OI 
1.61588E+OI 
1.66281 E+O 1 
1.7:880E+0 1 

h 
pJatom 

O.ooooE+OO 
O.ooooE+oo 
O.ooooE+oo 
1.4292E-Ol 

I. 4344E-0I 
2.5905E-OI 
2.8489E-OI 
3.1469E-OI 
3.49OOE-01 
3.8849E-OI 
4.3390E-Ol 
4.861IE-0l 
5.4609E-OI 
6.1496E-Ol 
6.9400E-OI 
7.8460E-OI 
8.8828E-Ol 
1.0065E+OO 
1.1409E+OO 
1.2935E+OO 
1.466 I E+OO 
1.6608E+OO 
1.7 I 74E+00 
1.7665E+OO 
1.7797E+OO 
2.5575ETOI 

2.4276E+Ol 
2.3547E+Ol 
1.8798E+Ol 
1.5152E+OI 
1.2365E+Ol 
1.0336E+01 
8.9323E+00 
8.0236E+00 
7.6007ETOO 

7.5087E+00 
7.4997E+00 
7.4870E+00 
7.4917E+00 
7A27 1 E+oo 
7.3118E+OO 
7.3198E+00 
7.5089E+00 
7.8428E+00 
8.2953E+00 
8.8472E+00 
9A845E+00 
1.0197E+01 
1.0976E+OI 
1.1536E+OI 

O.ooooE+OO 
O.ooooE+OO 
6.6835E+03 

6.6095E+03 
6.0363E+03 
6.2100E+03 
6.41 67E+03 
6.6570E+03 
6.9319E+03 
7.2425E+03 
7.5902E+03 
7.9763E+03 
8.4026E+03 
8.8704E+03 
9.381IE+03 
9.9352E+03 
1.0531E+04 
1.1 I 67E+04 
I. I 843E+04 
1.2557E+04 
1.3306E+04 
1.3514E+04 
1.3692E+04 
1.3739E+04 
1.?62SET05 

1.8354E+05 
1.7648E+05 
1.3180E+05 
9.9372E+04 
7.5863E+04 
5.9323E+04 
4.7956E+04 
4.0296E+04 
3.6314E+04 

3.5334E+04 
3.5234E+04 
3.509IE+04 
3.4903E+04 
3.4093E+04 
3.2134E+04 
3.0093E+04 
2.8878E+04 
2.8215E+04 
2.7917E+04 
2.7852E+04 
2.793l E+04 
2.8090E+04 
2.8286E+04 
2.7810E+04 

9.6 I 69OE+OO 
1.88450E+00 
3.85900E-00 
5.3OOOOE-03 
3.23OOOE-02 

7.6206E-06 
7.7877E-06 
8.0437E-06 

8.7123E-06 
2.5863E-04 
3.5oo3E-04 
4.713IE-04 
6.3143E-04 
8.41 68E-04 
!.l164E-03 
1.4733E-03 
1.9349E-03 
2.5285E-03 
3.2882E-03 
4.2554E-03 
5.4806E-03 
7.0249E-03 
8.9614E-03 
1.1 378E-02 
1.4378E-02 
1.8084E-02 
1.9221E-02 
2.0233E-02 
2.0508E-02 
2.0?2SE-02 

2.1989E-02 
2.2640E-02 
2.8214E-02 
3.4998E-02 
4.3217E-02 
5.3124E-02 
6.50IOE-02 
7.9199E-02 
9.1.535E-02 

9.561IE-02 
9.6058E-02 
9.6714E-02 
9.838IE-02 
1.0261E-Ol 
1.1599E-01 
1.3945E-OI 
1.6693E-01 
1.9896E-OI 
2.361IE-01 
2.7902E-OI 
3.2832E-OI 
3.8472E-OI 
4.4893E-OI 
5.2169E-OI 

L 
M 
N 
o 

III 
IV 
III 
II 

O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.OOOE+oo 
O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 

O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOETOO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

8.64800E+OO 
1.5I460E+OO 
3.36600E-OI 
5.3OOOOE-03 

2.351E+02 
2.342E+02 
2.328ET02 

2.293E+02 
1.I60E+02 
1.085E+02 
1.015E+02 
9.494E+01 
8.88IE+01 
8.308E+01 
7.772E+OI 
7.270E+01 
6.801E+OI 
6.362E+OI 
5.951E+OI 
5.567E+Ol 
5.208E+OI 
4.872E+OI 
4.557E+01 
4.263E+OI 
3.988E+OI 
3.917E+OI 
3.858E+OI 
3.842E+OI 
3.819E101 

3.763E+Ol 
3.73IE+OI 
3.490E+OI 
3.264E+OI 
3.054E+OI 
2.857E+Ol 
2.672E+Ol 
2.500E+Ol 
2.378ETOl 

2.342E+OI 
2.338E+OI 
2.333E+Ol 
2.319E+01 
2.285E+OI 
2.187E+01 
2.046E+Ol 
1.91 4E+0 1 
1.79IE+OI 
1.675E+OI 
I. 567E+01 
1.466E+OI 
l.37IE+OI 
1.283E+01 
1.2ooE+01 
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TABLE I: Form factors. attenuation and scattering cross-sections. Z - 1- 92. from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

1.10458113 01. 

1.l80797E-01 
1.262272E-01 

,J.349368E-OI 
1~442475E-01 

1.542005E~ 
1.648404E-OI 
1.760080E-OI 
1.762144E-OI 
1.787020E-Ol 

1.794204E-01 
1.804980E-01 
1.83 1 920E-0 1 
1.883732E-OI 
2.013709E-01 
2.152655E-01 
2.301188E-01 
2.459970E-01 
2.62970~E-01 

2.811158E-OI 
3.005128E-01 
3.212482E-01 
3.298680E-Ol 
3.349170E-Ol 
3.362634E-Ol 
3.382830E -0 1 
3.4341 43E-OI 
3.671099E-01 
3.781820E-01 
3.839705E-01 
3.85514IE-01 
3.878295E-01 
3.924405E-01 
3.936180E-01 
4.195189E-01 
4.484657E - 01 
4.622660E-01 
4.693415E-OI 
4.712283E-01 
4.740585E-01 
4.794098E-OI 
4.811340E-01 
5.124891E-Ol 
5.478508E-01 
5.856525E-Ol 
6.260625E -0 1 
6.692609E-Ol 
7.154399E-Ol 
7.648052E-01 
8. I 73768E -0 I 

8.739896E -01 
9.342948E-01 
9.987612E-Ol 
1.067676E+00 
1.141345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.438346E+OO 
1.460362E+00 
1.466232E+00 
1.475039E+00 
1.484308E+00 
1 ,490486E+00 
1.497054E+00 

fl 
elatom 

1. 79(j(){jE.,.01 

1.86251E+01 
1.92749E+Ol 
1.98893E+Ol 
2.04265E+Ol 
2.07932E+01 
2.07040E+0 I 
1.81419E+OI 
I. 79860E+O I 
1.38671 E.,.O 1 

7.9 1 356E+OO 
1.53960E+O 1 
2. 19297E+OI 
2.58524E+0 1 
2.81413E+01 
2.8439IE+Ol 
2.86454E+O 1 
2.88906E+O I 
2.9 1 443E+0 1 

2.93664E+Ol 
2.95102E+O 1 
2.94567E+OI 
2.92360E+OI 
2.87537E+Ol 
2.8 1 490E+O 1 
2.87792E+0 1 
2.93578E+O 1 
3.01153E+01 
3.02655E+OI 
3.02339E+01 
3.00940E+OI 
3.03043E+0 1 
3.05 1 54E+01 
3.05537E+01 
3.1 1 406E+O 1 
3.16088E+01 
3.173 32E+0 1 
3.1642IE+Ol 
3.14135E+01 
3.17315E+01 
3.20284E+01 
3.20946E+0 1 
3.29320E+0 1 
3.37277E+01 
3.44598E+0 1 
3.51619E+01 
3.58161E+OI 
3 .64009E+0 1 
3.68922E+01 
3.n383E1'O I 

3.74712E+01 
3.75174E+01 
3.74182E+01 
3.65298E+0 1 
3.48674E+Ol 
3.20 183E+0 1 
2.66579E+0 1 
1.26076E+0 1 

- I.02228E+O I 
-5.8819IE+OI 
- 1.34679E+02 
- 1.28765E+0 1 

3. 1 4543E+0 1 
4.06899E+0 1 
4.15512E+01 

fz 
e/atom 

1.1BG5E.,.OI 

1.2156E+01 
1.240IE+Ol 
1.2596E+01 
1.2735E+OI 
1.2816E+Ol 
1.2837E+01 
1.2800E+Ol 
1.2798E+OI 
1.2783E ... OI 

1.2778E+01 
2.4864E+Ol 
2.3069E+01 
2.0357E+Ol 
1.6331E+01 
1.4582E+01 
1.3707E+01 
1.3153E+01 
1.2(4IE+UI 

1.2406E+01 
1.2127E+01 
I.I900E+01 
1.1824E+01 
1.1784E+OI 
1.1 773E+01 
1.2964E+01 
1.2941E+OI 
1.2875E+Ol 
1.286IE+Ol 
1.2857E+01 
1.2856E+OI 
1.3186E+01 
1.3 1 89E+01 
1.3190E+01 
1.3227E+01 
1.3284E+01 
l.3311E+01 
1.3324E+01 
1.3328E+OI 
1.3850E+01 
1.3861E+01 
1.3865E+01 
1.3912E+01 
1.3922E+01 
1.3870E+01 
1.3748E+OI 
1.3551E+OI 
1.3282E+Ol 
1.2940E+01 
1.2333E.,.OI 

1.2084E+OI 
1.1612E+01 
1.1 134E+01 
1.0265E+01 
9.474IE+00 
8.7592E+00 
8.1120E+00 
7.5136E+00 
7.2492E+OO 

7.i245E+00 
7.0920E+00 
1.5402E+02 
1.1528E+02 
9.5396E+01 
7.8~95E+01 

2.G757ET04 

2.5643E+04 
2.4473E+04 
2.3252E+04 
2. 1 992E+04 
2.0703E+04 
1.9399E+04 
1.8114E+04 
1.809IE+04 
1.78 I 8E ... 04 

1.7739E+04 
3.43 1 3E+04 
3. 1 368E+04 
2.6919E+04 
2.0202E+04 
1.6873E+04 
1.4837E+04 
\.33\9E+04 
1.2U6lSb+U4 

1.0993E+04 
1.0052E+04 
9.2270E+03 
8.9284E+03 
8.7640E+03 
8.7214E+03 
9.5458E+03 
9.3869E+03 
8.7357E+03 
8.4708E+03 
8.3406E+03 
8.3068E+03 
8.4689E+03 
8.3715E+03 
8.3472E+03 
7.8537E+03 
7.3786E+03 
7.1729E+03 
7.0717E+03 
7.045 1 E+03 
7.2774E+03 
7.2020E+03 
7. 1 780E+03 
6.7621E+03 
6.3299E+03 
5.8995E+03 
5.4700E+03 
5.0435E+03 
4.6242E+03 
4.2 I 46E+03 
3.8 1 89E1'03 

3.444IE+03 
3.0958E+03 
2.7768h03 
2.3949E+03 
2.0677E+03 
1.7883E+03 
1.5492E+03 
1.3423E+03 
1.2554E+03 

1.2152E+03 
1.2048E+03 
2.6010E+04 
1.9347E+04 
1.5943E+04 
1.3027E+O': 

u(coh+inc) 
cm2/g 

(i.OJ74E-Ol 

6.9586E-01 
7.9878E-OI 
9.1324E-OI 
1.0399E+OO 
1.1795E+OO 
1.3326E+OO 
1.4966E+OO 
1.4996E+00 
1.536.5E ... OO 

1.5472E+OO 
1.5633E+OO 
1.6034E+OO 
1.681IE+00 
1.8772E+00 
2.0883E+OO 
2.3 1 43E+OO 
2.5S5\ E+OO 
LlSlU:>b+UU 

3.0799E+00 
3.3629E+OO 
3.6584E+OO 
3.7790E+00 
3.8490E+OO 
3.8676E+00 
3.8953E+00 
3.9656E+OO 
4.2832E+00 
4.4277E+00 
4.502IE+00 
4.5219E+00 
4.5514E+00 
4.6099E+00 
4.6247E+00 
4.9439E+00 
5.2837E+00 
5.4395E+00 
5.5178E+00 
5.5385E+00 
5.5694E+00 
5.6274E+00 
5.6459E+00 
5.9728E+00 
6.3 1 78E+00 
6.6603E+00 
6.9978E+00 
7.3231hOO 
7.6489E+00 
7.9576E+00 
8.2J22E ... OO 

8.5304E+00 
8.7900E+00 
9.0292E+00 
9.246IE+00 
9.4390E+00 
9.6067E+00 
9.7479E+OO 
9.8617E+00 
9.905IE+OO 
9.924IE+00 
9.9288E+00 
9.9358E+00 
9.9428E+00 
9.9473E+00 
9.9519E+00 

O.OOOETOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
U.UUUb+OU 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.,.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

I. 1 22ETOI 

1.050E+OI 
9.822E+00 
9. 188E+00 
8.595E+OO 
8.040E+00 
7.52IE+00 
7.044E+OO 
7.036E+00 
6.938E+OO 

6.91OE+OO 
6.869E+OO 
6. 768E+OO 
6.582E+00 
6. 1 57E+00 
5.760E+00 
5.388E+OO 
S.040E+OO 
4.715b+00 

4.4IOE+OO 
4. 126E+00 
3.859E+OO 
3.759E+00 
3.702E+00 
3.687E+OO 
3.665E+00 
3.6IOE+00 
3.377E+00 
3.278E+00 
3.229E+00 
3.216E+00 
3. 1 97E+00 
3.i59E+00 
3. 150E+00 
2.955E+00 
2.765E+00 
2.682E+00 
2.642E+00 
2.63IE+00 
2.615E+00 
2.586E+00 
2.577E+00 
2.419E+00 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.62IE+00 
1.3 1 6E1'OO 

1.419E+00 
1.327E+00 
1.24 1 E+OO 
1.161E+OO 
1.086E+OO 
1.016E+OO 
9.506E-01 
8.892E-OI 
~.620E-OI 

8.490E-OI 
8.456E-01 
8.405E-01 
8.353E-01 
8.318E-OI 
8.282F 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections, Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.507027E+OO 
1.513085E+OO 
1.522173E+OO 
1.544892E+OO 
1.593329~ 
1.703269E+OO 
1.820795E+OO 
1.846810E+OO 
1.875078E+OO 
1.882616E+OO 
1.893923E+OO 
1.922190E+00 
1.946430E+OO 
2.048004EtOO 

2.080733E+OO 
2.087710E+OO 
2.100249E+OO 
2. 1 315%E+OO 
2.224304E+00 
2.260664E+OO 
2.295266E+OO 
2.304493E+OO 
2.318334E+OO 
2.352936E+OO 
2.377781 E+OO 
2.541848E+OO 
2.7 1 7235E+OO 
2.904724E+00 
3. 105 150E+OO 
3.319406E+OO 
3.548445E+OO 
3.793288E+OO 
4.055024E+00 
4.334821E+OO 
4.633924E+OO 
4.953664E+00 
5.295467E+OO 
5.660855E+00 
6.051453E+00 
6.469004E+OO 
6.9 J:536:5E+OO 
7.392525E+00 
7.902609E+00 
8.447890E+00 
8.475040E+00 
8.604760E+00 
8.639352E+00 
8.691240E+00 
8.820960E+00 
9.030794E+OO 
9.424561 E+OO 
9.568814E+00 
9.607282E+00 
9.653919E+00 
9.664983E+00 
9.809237E+00 
9.9 1 3386E+00 
1.006512E+Ol 
1.010558£+01 
1.0 16628E+0 1 
1.032004E+0 1 
1.103212E+OI 
I. 1 79334E+0 1 
1.260708E+0 1 
1.347697E+OI 

fl 
elatom 

2.56654E+O 1 
-2.2680IE+OI 

5.49876E+OI 
8.93163E+OI 
7.20489E+O 1 
5.20329E+OI 
4.55621 E+O 1 
4.45465E+O 1 
4.25493E+Ol 
4.022641:::+0 1 
4.27592E+Ol 
4.54322E+Ol 
4.67231E+Ol 
S.04&77E+Ol 

5.08155E+01 
5.01899E+Ol 
5 .15997E+O 1 
5.35016E+OI 
5.66580E+Ol 
5.74558E+01 
5.7783lE+OI 
5.73876E+Ol 
5.82830E+Ol 
5.94792E+Ol 
6.00671 E+O 1 
6.24067E+O 1 
6.35356E+O 1 
6.41 787E+0 1 
6.5 1 868E+0 1 
6.55976E+01 
6.58397E+0 1 
6.60749E+01 
6.6 1088E+O 1 
6.61 107E+O 1 
6.60094E+O 1 
6.58258E+01 
6.55870E+0 1 
6.52974E+O 1 
6.49529E+0 1 
6.4539OE+01 
6.400~ETOI 

6.32653E+01 
6.21 040E+0 1 
5.92839E+01 
5.89756E+0 1 
5.60429E+0 1 
5.25930E+01 
5.60824E+OI 
5.90778E+0 1 
b.VJ1S)9E+O I 
6.07158E+OI 
5.95927E+0 1 
5.79397E+O: 
5.94809E+01 
5.97910E+Ol 
6.15257E+Ol 
6.20369E+0 1 
6.20671 E+OI 
6.: 3640E+0 1 
6.24607£+01 
6.37534£+01 
6.61 062E+0 1 
6.72118E+0 1 
6.79569E+0 1 
6.84675E+0 1 

h 
elatom 

5.8504E+01 
4.9299E+01 
1.332IE+02 
6.9684E+Ol 
2.7671E+Ol 
2.0680E+Ol 
2.2628E+01 
2.3394E+Ol 
2.4276E+Ol 
2.4.:51.:5E+Ol 
2.9540E+01 
3.oo83E+Ol 
3.0376E+01 
10'i07E ... OI 
3.0271E+Ol 
3.0207E+01 
3.1 960E+0 1 
3.1508E+01 
2.9!H71:+Vl 
2.9082E+01 
2.8358E+01 
2.8163E+01 
2.9046E+01 
2.8299E+01 
2.7767E+OI 
2.4523E+01 
2. 1808E+Ol 
1.9696E+Ol 
1.7868E+01 
1.6109E+OI 
1.4530E+01 
1.3 1 22E+Ol 
1.1825E+01 
1.0658E+01 
9.6063E+00 
8.660 1 E+oo 
7.8\75E+00 
7.0662E+00 
6.3955E+00 
5.7885E+00 
5.219!C"I'OO 

4.7110E+00 
4.2584E+00 
3.8477E+00 
3.8287E+00 
3.7405E+00 
3.7 1 76E+00 
1.0419E+OI 
9.9983E+00 
9.5496E"I'OO 

9.oo35E+00 
8.8 1 74E+00 
8.7676E+00 
1.2105E+01 
L2082E+OI 
1.1774E+01 
1.1552E+Ol 
1.1228E+OI 
1.1143E+OI 
1.2729E+OI 
1.2408E+OI 
1.0996E+01 
9.8298E+00 
8.8364E+00 
7.9243E+00 

9.6700E+03 
8.1 158E+03 
2. 1799E+04 
1.1236E+04 
4.3259E+03 
3.0243E+03 
3.0956E+03 
3. 1 553E+03 
3.2249E+03 
3.2436ET03 

3.8852E+03 
3.8984E+03 
3.8874E+03 
3.7105E+03 
3.6239E+03 
3.604IE+03 
3.7905E+03 
3.6819E+03 
3.3391E+03 

3.2044E+03 
3.0776E+03 
3.0442E+03 
3. 1209E+03 
2.9958E+03 
2.9089E+03 
2.4032E+03 
1.999IE+03 
1.6890E+03 
1.4334E+03 
1.2088E+03 
1.02ooE+03 
8.6165E+02 
7.2639E+02 
6. 1242E+02 
5. 1 638E+02 
4.3547E+02 
3.6773E+02 
3.1093E+02 
2.6325E+02 
2.2289E+02 
I.S799EIO::l 

1.5874E+02 
1.3423E+02 
I. 1345E+02 
1.1253E+02 
1.0828E+02 
1.0719E+02 
2.9860E+02 
2.8234E+02 
2.6340E"I'02 

2.3796E+02 
2.2953E+02 
2.2732E+02 
3.1235E+02 
3.1 138E+02 
1.9899E+02 
2.9027E+02 
2.7786E+02 
2.7466E+02 
3.1189E+02 
2.9949E+02 
2.4828E+02 
2.0762E+02 
1.7459E+02 
1.4646E+02 

9.9587E+OO 
9.9626E+OO 
9.9683E+OO 
9.9815E+OO 
1.0004E+01 
1.0032E+01 
1.0032E+OI 
1.0028E+01 
1.0023E+01 
1.0021E+Ol 

l.ooI8E+01 
l.oo11E+OI 
1.0003E+01 
9.9622E+OO 
9.9462E+OO 
9.9426E+OO 
9.9360E+00 
9.9189E+OO 
9.8623ETOO 

9.8379E+OO 
9.8137E+OO 
9.8070E+OO 
9.7970E+OO 
9.7712E+<X> 
9.7522E+00 
9.6173E+OO 
9.4588E+00 
9.2783E+00 
9.0774E+00 
8.8579E+00 
8.6216E+00 
8.3705E+00 
8.1065E+00 
7.8315E+00 
7.5475E+OO 
7.2564E+OO 
6.960 1 E+oo 
6.6604E+00 
6.3591E+00 
6.0578E+OO 
S.7S80E+OO 

5.461IE+00 
5. 1685E+00 
4.88 1 4E+00 
4.8677E+00 
4.8033E+00 
4.7863E+00 
4.761IE+00 
4,6988E+00 
4.6007C+OO 

4.425IE+00 
4.3633E+00 
4.347IE+00 
4.3275E+00 
4.3229E+OO 
4.2633E+00 
4.2212E+00 
4.1608E+00 
4. 1 450E+OO 
4.1214E+00 
4.0625E+OO 
3.8065E+00 
3.5599E+00 
3.3233E+OO 
.1.0969E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOCTOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+oo 
O.oooE+oo 
O.OOOE~OO 

O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O,OOOE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOEIOO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 

nm 

8.227E-Ol 
8.194E-01 
8.145E-01 
8.025E-01 
7.781E-Ol 
7.279E-01 
6.809E-Ol 
6.713E-01 
6.612E-OI 
6.S86E-OI 

6.546E-01 
6.450E-01 
6.370E-01 
6.054E-01 
5.959E-01 
5.939E-01 
5.903E-01 
5.816E-01 
S.S7I\E-OI 

5.484E-01 
5.402E-01 
5.380E-01 
5.348E-Ol 
5.269E-01 
5.214E-Ol 
4.878E-Ol 
4.563E-01 
4.268E-Ol 
3.993E-01 
3.735E-01 
3.494E-01 
3.269E-01 
3.058E-01 
2.860E-Ol 
2.676E-01 
2.503E-01 
2.341E-Ol 
2.190E-Ol 
2.049E-Ol 
1.917E-Ol 
L793E-Ol 
1.677E-OI 
1.569E-01 
1.468E-Ol 
1.463E-01 
1.4411:::-UI 
1.435E-01 
1.427E-OI 
1.406E-OI 
l.373E-OI 

1.316E-Ol 
1.296E-Ol 
1.291E-Ol 
1.284E-01 
1.283E-OI 
1.264E-OI 
1.251E-Ol 
1.232E-OI 
1.227E-01 
1.220E-OI 
1.201E-01 
1.124E-OI 
1.051E-0l 
9.834E-02 
9.2ooE-02 

I 01",,,, ~hpm ~pf D8t~ Vol. 24. No.1. 1995 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - O'(Xl 1-0.0 10 keY to E - 400-1000 keY - Continued. 

E II h J.L a(coh+inc) J.LK A 
keY e/atom e/atom cm2/g cm2/g cm2/g nm 

6.88093E+O 1 7.l023E+OO J.2280E+02 2.8811E+OO O.OOOE+OO 8.606E-02 
1.540095E+OI 6.90350E+OI 6.366IE+OO I.0296E+02 2.6759E+OO O.OOOE+OO 8.050E-02 
1.646362E+O 1 6.91791E+OI 5.7080E+OO 8.6362E+OI 2.4814E+OO O.OOOE+OO 7.53IE-02 
1.7~96IE+OI 6.933 1 5E+O 1 5.116IE+OO 7.241OE+OI 2.2975E+OO O.OOOE+OO 7.045E-02 
1.881'398E+OI 6.93678E+OI 4.5777E+OO 

" 
6.0607E+Ol 2. I 242E+OO O.OOOE+OO 6.590E-02 

2.011215E+OI· 6.94030E+Ol 4.0962E+OO 5.0732E+Ol 1.96 I 4E+oo O.OOOE+OO 6.l65E-02 
2. 149988E+O 1 6.94058E+Ol 3.6598E+OO 4.2402E+Ol 1.8087E+OO O.OOOE+OO 5.767E-02 
2.298338E+O I 6.93572E+Ol 3.2721E+OO 3.5463E+Ol 1.6659E+OO O.OOOE+OO 5.395E-02 
2.456923E+O I 6. 92964E+O 1 2.9280E+OO 2.9686E+OI 1.5327E+OO O.OOOE+OO 5.046E-02 
2.6264S0E-tO I 6.92330E-t01 2.6224E-t-OO 2,487 1 E-t-O 1 1.4087E-t-OO O.OOOE-t-OO 4.721E-02 
2.807676E+OI 6.9 I 640E+O 1 2.3318E+OO 2.0687E+OI 1.2936E+OO O.OOOE+OO 4.416E-02 
3.001405E+OI 6.90712E+O I 2.0697E+OO l.7177E+OI 1.I870E+OO O.OOOE+OO 4.13IE-02 
3.208502E+o I 6.89695E+O 1 1.8385E+OO 1.4273E+OI I.0885E+OO O.OOOE+OO 3.864E-02 
3.429S89E+o 1 6.88613E+O I 1.6344E+OO J.1869E+Ol 9.9767E-Ol O.OOOE+OO 3.615E-02 
3.666551 E+O 1 6.8747 I E+Ol 1.4542E+OO 9.8791E+OO 9.1405E-Ol O.OOOE+OO 3.38IE-02 
3.9 1 9543E+O 1 6.86254E+OI 1.2928E+OO 8.2 I 56E+OO 8.3725E-OI O.OOOE+OO 3.163E-02 
4. I 89992E+O 1 6.84912E+O 1 I. I 489E+OO 6.8299E+OO 7.6684E-01 O.OOOE+OO 2.959E-02 
4.47910 I E+O I 6.83377E+01 I.OI90E+OO 5.6671E+OO 7.0241E-Ol O.OOOE+OO 2.768E-02 
4.788159E+OJ 6.8 1 488E+O I 9.0164E-OI 4.6906E+OO 6.4355E-OI O.OOOE+OO 2.589E-02 
5.1 I 8542E+OI 6.78932E+OI 7.9799E-OI 3.8834E+OO 5.8988E-0I O.OOOE+OO 2,422E-02 
5.47 172 IE+OI 6.74763E+01 7.0656E-OI 3.2165E+OO 5,4I02E-OJ O.OOOE+OO 2.266E-02 
5.82018IE+OI 6.6421OE+OJ 6.3 I 75E-OJ 2.7038E+OO 4.9976E-OJ O.OOOE+OO 2.130E-02 
5.849270E+01 6.61 954E+OI 6.2MRR-0I 2.6M2R+OO 4.9659P.-OI O.OOOR+OO , 1 'OR-OJ. 
5.909265E+Ol 6.52863E+0 I 6.J465E-OJ 2.5909E+oo 4.9016E-OI O.OOOE+OO 2.098E-02 
5.93302IE+OI 6.39276E+O 1 6.J02IE-Ol 2.5619E+OO 4.8766E-OI O.OOOE+OO 2.090E-02 
5.968655E+OI 6.53004E+O 1 3.2783E+OO 1.3682E+01 4.8396E-Ol 1.I16E+OJ 2.077E-02 
6.057739E+OJ 6.65405E+o J 3.2050E+OO 1.3179E+OI 4.7493E-OI J.076E+Ol 2.047E-02 
6.252870E+0 1 6.74400E+Ol 3.0529E+OO 1.2162E+OI 4.5625E-OI 9.950E+OO 1.983E-02 
6.6843 J SE+O I 6.S235SE+O 1 2.741SE+OO 1.0217E+OI 4.196SE-OJ 8.38JE+OO 1.855E-02 
7.J45536E+Ol 6.86397E+Ol 2.4583E+OO S.5696E+OO 3.8655E-Ol 7.044E+OO J.735E-02 
7.638578E+Ol 6.88894E+O 1 2.2038E+OO 7.1 865E+OO 3.5658E-OI 5.9J9E+OO 1.623E-02 
8. 1 65640E+O 1 6.90612E+Ol 1.9726E+OO 6.01 74E+OO 3.2947E-OI 4.965E+OO 1.518E-02 
8.729069E+01 6.91715E+Ol 1.7598E+OO 5.0217E+OO 3.0499E-Ol 4. 1 54E+OO 1.420E-02 
9.33 1 374E+Ol 6.92436E+Ol l.5702E+OO 4.1914E+OO 2.8287E-OI 3.475E+OO l.329E-02 
9.975239E+01 6.92898E+01 1.4011E+OO 3.4988E+OO 2.6290E-Ol 2.907E+OO 1.243E-02 
1.066353E+02 6.93180E+Ol 1.250SE+OO 2.9211E+OO 2.4487E-Ol 2,432E+OO 1.I63E-02 
l.13993IE+02 6.93333E+Ol 1.1 I 62E+OO 2.4390E+OO 2.2859E-OI 2.034E+OO l.088E-02 
1.218587E+02 6.93682E+01 9.9475E-Ol 2.0334E+OO 2.1388E-Ol 1.698E+OO I.OI7E-02 
1.302669E+02 6.9365IE+Ol 8.8429E-OI 1.6909E+OO 2.0058E-Ol 1.413E+OO 9.518E-03 
1.392553E+02 6.93557E+01 7.8617E-Ol 1.4063E+OO 1.8854E-OI I. I 76E+OO 8.903E-03 
1.488640E ,02 6.934241:-+-01 6.')')001: 01 1.16%1:-+-00 1.7762[; 01 ').78')1: 01 8.32')1: 03 
1.591356E+02 6.93265E+OI 6.2156E-Ol 9.7292E-Ol 1.677IE-OI 8.146E-Ol 7.791E-03 
1.701 I 59E+02 6.93090E+OI 5.5275E-Ol S.0936E-01 1.5869E-01 6.780E-Ol 7.288E-03 
1.8 18539E+02 6.92906E+OI 4.9159E-Ol 6.7336E-OI 1.5047E-OI 5.642E-OI 6.818E-03 
1.944018E+02 6.927 1 9E+O I 4.3724E-OI 5.6025E-01 1.4295E-OI 4.696E-01 6.37SE-03 
2.078156E+02 6.92532E+OI 3.8893E-01 4.6619E-Ol 1.3605E-OI 3.908E-OI 5.966E-03 
2.22 I 548E+02 6.92348E+01 3.4599E-01 3.8795E-Ot 1.2970E-Ol 3.252E-01 5.58IE-03 
2.374835E+02 6. 92 I 69E+O 1 3.0781E-01 3.2286E-01 1.2384E-Ol 2.707E-OI 5.22IE-03 
2.538699E+02 6. 9 I 994E+O I 2.7387E-OI 2.687IE-0l 1.1841E-OI 2.253E-OI 4.884E-03 
Z.713869E+02 6.9IB2I'1E+OI 2.4486E-OI 2.2474E-OI 1.133:5E-Ol l.MjE-OI 4.:;69E-03 
2.901 I 26E+02 6.91677E+0 I 2.1921E-Ol 1.8821E-Ol I.0863E-OI 1.580E-OI 4.274E-03 
3.101304E+02 6.91538E+O I 1.9626E-OI 1.5763E-OI I.0420E-01 1.325E-01 3.998E-03 
3.3 \ 5294E+02 b.91410E+Ol 1.7572E-Ol 1.3203E-OI 1.0003E-0\ 1.l10E-01 3.74OE-:-03 
3.544049E+02 6.91 291 R+O 1 1573SP.-OI I I059F.-Ol 9.t'iOR7F.-02 9.309F.-02 3.498E-03 
3.788588E+02 6.91 1 82E+0 I 1.4090E-01 9.2641E-02 9.2345E-02 7.803E-02 3.273E-03 
4.05000 I E+02 6.9108IE+OI 1.261SE-OI 7.7609E-02 8.8783E-02 6.54IE-02 3.06IE-03 
4.329451 E+02 6.90987E+OI 1.1301 E-OI 6.5020E-02 8.5379E-02 5.483E-02 2.864E-03 
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Vb Z = 70 

.l.lOmic weight - 1.730400E+02 glmol. nominal density p (glcm3
) - 6.9530E+OO 

Il.(bamslatom) - ~(cm2Ig) X 2.87340E+02. E(eV) ~(cm2Ig) - h(e/atom) X 2.43l83E+05 

!:; edges. Edge energies (ke V): 

'L." 
V 

IV 
III 

6. 1 3323E+OO 
2.39810E+OO 

'\j .52780E+OO 
~8100E-OO 
5.4I000E-02 

L 
M 
N 
N 
N 

II 

V 
VI 

l.04864E+OO L 
2.1 7300E+OO M 
4.87200E-OO N 
1.84900E-OO 0 
2.34000E-02 N 

II 
III 
II 
I 

VII 
Relativistic correction estimate ire! (H82.3/5CL) - -1.2559E+OO. -7.4880E-OI elatom 
~uclear Thomson correction fNT - -1.5534E-02 elatom 

E 
keY 

6.1 74000E-03 
6.268500E-03 
6.293700E-03 
6.33IS00E-03 

6.426000E -03 
1.069000E-02 
1.I42761E-02 
1.221612E-02 
l.305903E-02 
l.3960IOE-02 
l.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.293200E-02 
2.328300E-02 
2.337660E-02 
2.351700E - 02 
2.380730E-02 
2.386800E-02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3.1 09002E -02 
3.323523E-02 
3.552846E -02 
3.797993E-02 
4.0600:l4E-02 

4.340 198E -02 
4.639671 E-02 
4.959809E -02 
1'102011F.-02 
5.382950E-02 
5.404590E-02 
5.437050E-02 
5.518200E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.923942E - 02 
7.40!695E-02 
7.912411E-02 
8.458368E - 02 
9.041995E-02 
9.665893E-02 
1.03328"+E-Ol 
1.10458IE-()1 

it 
elatom 

8.70 1 77E+OO 
8.61958E+OO 
8.53448E+OO 
8.61150E ..... OO 

8.66995E+OO 
8.08034E+OO 
7.90296E+OO 
7.68974E+OO 
7.43114E+OO 
7.11351E+OO 
6.7 1 672E+OO 
6.20942E+OO 
5.53952E+OO 
4.61 228E+OO 
3.33375E+OO 
9.89324E-Ol 

-4.40734E+OO 
-1.12079E+Ol 
- 2.32927E+O 1 
- 3.83698E+0 1 
-2.18016E+OI 
- 8.64846E+OO 
-7. 1 3978E+OO 

8.78620E+OO 
1.42828E+0 1 
1.66838E+0 1 
1.76344E+OI 
1.78325E+OI 
1.76392E+OI 
1.7255IE+01 
1.67932E+Ol 
1.63 1 69E+0 I 
1.58609E+01 
1.54428E+0 I 
I .50639F.+O 1 

1,49722E+0 1 
1.49329E+0 1 
1,49244E+0 1 
1.48735E+OI 
1.47690E+01 
1,45370E+0 1 
1.43639E+0 1 
1,42565E+01 
1,42383E+0 1 
1,42782E+0 1 
1.44017E+OI 
1,46183E+01 
I .49408E+0 1 
1.53873E+0 I 
1.59855E+0 1 

12 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.5997E-OI 

1.6048E-OI 
2.4028E-OI 
2.6322E-OI 
2.8998E-OI 
3.2108E-0I 
3.571OE-0I 
3.9875E-Ol 
4.4685E-OI 
5.0232E-OI 
5.6624E-OI 
6.3982E-OI 
7.2443E-OI 
8.2162E-OI 
8.6864E-OI 
8.9418E-Ol 
9.0106E-0l 
3.0895E+Ol 
2.9627E+OI 
2.937IE+Ol 
2.3655E+Ol 
1.8939E+OI 
1.5192E+Ol 
l.2300E+Ol 
1.0127E+OI 
8.5366E+OO 
7.4086E+OO 
6.643:'5E+OO 

6.163 tE+OO 
5.9074E+OO 
5.8318E+OO 
5.9031E+OO 
5.9370E+OO 
5.9470E+OO 
6.0019E+OO 
6.0455E+OO 
6.1 379E+OO 
6,4395E+OO 
6.8326E+OO 
7.J074E+OO 
7.8560E+OO 
8.·nnE+OO 
9. 1509E+OO 
9.8876E+OO 
1.0679E+OI 
1.1521 E+OI 
1.2411E+01 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
6. I 442E.....o3 

6.0730E+03 
5.4660E+03 
5.6013E+03 
5.7726E+03 
5.9790E+03 
6.2206E+03 
6.4978E+03 
6.81 16E+03 
7. I 630E+03 
7.5533E+03 
7.9839E+03 
8.4562E+03 
8.9716E+03 
9.211SE+03 
9.3394E+03 
9.3736E+03 
3. 1948E+05 
3.0263E+05 
2.9926E+OS 
2.2603E+05 
1.6929E+05 
1.2703E+05 
9.6207E+04 
7.4097E+04 
5.8430E+04 
4.7437E+04 
3.9792E+04 

3.4532E+04 
3.0963E+04 
2.8594E+04 
2.7075E+04 
2.6821E+04 
2.6759E+04 
2.6845E+04 
2.6642E+04 
2.6335E+04 
2.5846E+04 
2.5653E+04 
2.5665E+04 
2.5811 E+04 
2.6039E+04 
2.6309E+04 
2.6593E+04 
2.6866E+04 
2.71 14E+04 
2.7.I:4E+04 

9.97820E+OO 
1.94980E+OO 
3.96700E-OO 
6.30000E-03 
2.34000E-02 

a(coh+inc) 
cm2/g 

1.6844E-05 
1.8235E-OS 
1.862 IE-OS 
1.9211E-05 

2.0748E-OS 
2.4930E-04 
3.377IE-04 
4.5SI5E-04 
6.1032E-04 
8.1 429E-04 
1.081OE-03 
1.4279E-03 
1.8768E-03 
2.4547E-03 
3.19S0E-03 
4.1382E-03 
S.334IE-03 
S.9533E-03 
6.3002E-03 
6.3949E-03 
6.5387E-03 
6.8426E-03 
6.9073E-03 
8.7359E-03 
I.IIOOE-02 
1.4038E-02 
1.7671E-02 
2.2140E-02 
2.761IE-02 
3.4276E-02 
4.23:'51E-02 

5.2IOSE-02 
6.3808E-02 
7.7790E-02 
9.4415E-02 
9.8598E-02 
9.9733E-02 
1.01 45E-O I 
1.0580E-Ol 
1.1409E-Ol 
U726E-Ol 
1.6..f4IE-Ol 
1.9609E-0 I 
2.3286E-Ol 
2.7535E-Ol 
3.24-2IE-Ol 
3.8015E-OI 
"+A387E-01 
5.1612E-OI 
5.9766E-Ol 

L 
M 
N 
o 

III 
IV 
III 
II 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE ..... OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

8.94360E+OO 
l.57630E+OO 
3.43500E-Ol 
6.30000E-03 

A 
nm 

2.008E+02 
1.978E+02 
1.970E+02 
1 Q'iRP ..... m 
1.929E+02 
1.160E+02 
1.085E+02 
l.OlSE+02 
9.494E+OI 
8.88IE+OI 
8.308E+01 
7.772E+OI 
7.270E+OI 
6.801E+01 
6.362E+01 
S.95IE+OI 
S.567E+OI 
S.407E+OI 
5.325E+OI 
5.304E+OI 
5.272E+OI 
5.208E+OI 
S.19SE+OI 
4.872E+OI 
4.557E+OI 
4.263E+OI 
3.988E+Ol 
3.73IE+Ol 
3.490E+OI 
3.264E+OI 
3.0:54E+OI 

2.8S7E+Ol 
2.672E+OI 
2.500E+OI 
2.338E+OI 
2.303E+Ol 
2.294E+01 
2.280E+OI 
2.247E+Ol 
2.187E+Ol 
2.046E+01 
1.914E+Ol 
l.791E+Ol 
1.675E+Ol 
1.567E+Ol 
1.466E+Ol 
U7IE+Ol 
1.283E+01 
1.200E+01 
1.122E+01 

t Dhv~ r.tH>rn. Rl'!f O~t8. Vol. 24. No.1, 1995 
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TABLE \: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 \-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

1.180797E - 0 I 
L262272E-OI 

1.349368E-01 
1. 442475E-01 
[.542005E-01 
~48404~-01 
J.762144E~ 
1.812020E-0I 
1.839755E-OI 
1.847151E-OI 
1.858245E-OI 
1.883732E-0 1 
1.885980E-01 
1.941380E-0 1 
1.971095E-OI 
1.979019E-0I 
J.990905E-Ol 
2.013709E-OI 
2.020620E-Ol 
2.1S26SSE-OI 

2.301188E-OI 
2.459970E-OI 
2.629708E-OI 
2.811158E-01 
3.005128E-01 
3.212482E-01 
3.366300E-01 
3.41 7825E-0 1 
3.4341 43E-0I 
3.452175E-01 
3.503700E-0 1 
3.671099E-01 
3.88766OE-Ol 
3.924405E-01 
3.947165E-01 
3.963033E-OI 
3.986835E -0 I 
4.04<J:3401:- 0 I 

4.195189E-01 
4.484657E-01 
4.774560E-01 
4.794098E-OI 
4.84764OE-01 
4.867128E -0 1 
4.896360E -0 1 
4.96944OE-01 
5.12489IE-01 
5.478508E-Ol 
5.856525E-Ol 
6.260625E-Ol 
6.692609E-Ol 
7.154399E-01 
7.648052E-01 
8.175768E-Ol 
8.739896E-01 
9 .34294SE - 0 \ 

9.987612E-Ol 
1.067676E+00 
: . 141345E+00 
: .220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
1,497244E+00 
1.52016) E+OO 

fl 
e/atom 

1.67794E+OI 
1.7693!E.Ol 

1.85556E+Ol 
1.93574E+OI 
2.00562E+01 
2.05356E+O 1 
2.03091 E+O 1 
1.92579E+OI 
1.6744IE+01 
1.32587E+01 
1.75972E+Ol 
2.1145IE+01 
2. 1 3076E+0 1 
2.30226E+0 1 
2.20414E+0 1 
I. 99674E+01 
2.28638E+0 1 
2.5 1 673E+0 1 
2.55620E+Ol 
2.82182EIOI 

2.88034E+01 
2.91777E+01 
2.955IOE+Ol 
2.99033E+01 
3.01906E+OI 
3.0330IE+01 
3.01 1 96E+OI 
2.96525E+01 
2.85099E+OI 
2.96927E+OI 
3.02947E+0 1 
3.09747E+01 
3.13983E+Ol 
3.1414OE+OI 
3. 1 3826E+OI 
3. 1 2477E+01 
3. 1 4629E+0 1 
3.172611:;-01 

3.21 1 94E+OI 
3.26976E+01 
3.30809E+0 1 
3.30841E+Ol 
3.30018E+01 
3.27773E+01 
3.30982E+O 1 
3.34703E+0 1 
3.39342E+0 1 
3.47636E+0 1 
3.55708E+0 1 
3.6329IE+01 
3.70420E+0 1 
3.7694SE+OI 
3.82649E+0 1 
3.87244E+OI 
3.90400E+O 1 
3.91793E+Ol 

3.91158E+OI 
.186211E+Ol 
3.74204E+01 
3.53752E+O 1 
3.18326E+0 1 
2A5968E+01 

-2.16107E+OO 
-7.57982E+OO 
-5AI2.30E+OI 

fz 
e/atom 

1.3345E+OI 
1.372IE.OI 

1.4022E+Ol 
I. 4258E+01 
1.4425E+01 
1.4521E+01 
I. 4544E+01 
1.4533E+OI 
1.4521E+OI 
1.4517E+01 
2. 1 569E+OI 
2.0604E+OI 
2.0525E+01 
1.8887E+01 
1.8198E+Ol 
1.8033E+01 
2.2254E+01 
2. 1 356E+0 1 
2. 11 05E+0 1 
1.7830EIOI 

1.6144E+OI 
1.5266E+01 
1.4683E+01 
1.4230E+01 
1.3849E+OI 
1.3522E+OI 
1.3322E+OI 
1.3262E+01 
1.3244E+Ol 
1.4446E+Ol 
1.4404E+OI 
1.4291E+OI 
1.4185E+01 
1.417IE+01 
1.4162E+Ol 
1 Al 57E+OI 
1.4477E+OI 
1.4464C;-OI 

1.4438E+01 
1.4411E+Ol 
1.4398E+01 
1.4397E+Ol 
lo4395E+01 
1.4394E+Ol 
lo4907E+Ol 
1,4906E+OI 
1.4901E+Ol 
1.4867E+01 
1,4785E+OI 
1.4639£+01 
1.4424E+OI 
1.4137E+Ol 
1.3783E+OI 
1.3364E+OI 
1.2890E+01 
1.23S7E+Ol 

1.1875E+01 
1.0921E+OI 
) .0057E+Ol 
9.2797E+00 
8.5795E+00 
7.9424E+00 
7.3498E+00 
7.3117E+00 
7.1858E+00 
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2.7485E+04 
2.6434.E-4-D4 

2.5270E+04 
2.4037E+04 
2.2749E+04 
2. 1 422E+04 
2.0072E+04 
1.9503E+04 
1.9 1 94E+04 
1.9112E+04 
2.8226E+04 
2.6598E+04 
2.6466E+04 
2.3658E+04 
2.2452E+04 
2.2 1 59E+04 
2.7 1 83E+04 
2.579 1 E+04 
2.5400E+04 
2.0142E,04 

1.7060E+04 
1.5091E+04 
1.3578E+04 
1.231OE+04 
I. 1 207E+04 
1.0236E+04 
9.6236E+03 
9.4360E+03 
9.3783E+03 
1.0176E+04 
9.9977E+03 
9'4665E+03 
8.8730E+03 
8.7811E+03 
8.7253E+03 
8.6870E+03 
8.8305E+03 
8.692SD;-03 

8.3691E+03 
7.8145E+03 
7.3334E+03 
7.303IE+03 
7.2211E+03 
7.1918E+03 
7.4037E+03 
7.2944E+03 
7.0708£+03 
6.5994E+03 
6.1391E+03 
5.6863E+03 
5.24IOE+03 
4.8053E+03 
4.3825E+03 
3.9750E+03 
3.5866E+OJ 
3.2241E+03 
2.8914E+03 
2,4875E+03 
2.1-i28E+03 
1.8496E+03 
1.5996E+0~ 

1.~853E+03 

l.I992E+03 
I. 1 876E+0:' 
1.1495E+03 

o-(coh+inc) 
cm2/g 

6.8926E-OI 
7.9167E-OI 

9.0563E-01 
1.0319E+00 
1.1710E+OO 
1.3237E+00 
1.4904E+OO 
1.5645E+00 
1.6058E+00 
1.6169E+OO 
1.6335E+00 
1.6717E+OO 
1.6750E+00 
1.7584E+00 
1.8033E+00 
1.8152E+00 
1.8332E+00 
1.8677E+00 
1.8782E+00 
2.07S8EIOO 

2.3050E+00 
2.546IE+OO 
2.8020E+00 
3.072IE+00 
3.3560E+00 
3.6527E+00 
3.8678E+00 
3.9389E+OO 
3.9613E+00 
3.9859E+00 
4.0561E+00 
4.2805E+00 
4.5622E+00 
4.6090E+00 
4.6379E+00 
4.6579E+00 
4.6879E+00 
4.7623t:;-OO 

4.9452E+00 
5.2875E+00 
5.6 1 25E+00 
5.6338E+00 
5.6917E+00 
5.7126E+00 
5.7438E+OO 
5.8212E+00 
S.9821E+OO 
6.3304E+00 
6.6763E+00 
7.01 75E+OO 
7.35 1 7E+00 
7.6764E+00 
7.9894E+OO 
8.2883E+OO 
8.5709E+00 
8.83.50E+OO 

9.0787E+OO 
9.3000E+00 
9,4975E+00 
9.6695E+00 
9.8 1 49E+00 
9.9327E+00 
1.0022£+01 
1.0027E+OI 
1.00-+3E+OI 

O.OOOE+OO 
O.OOOE.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

1.050E+OI 
9.822E4-00 

9. 1 88E+OO 
8.595E+OO 
8.04OE+00 
7.521E+oo 
7.036E+00 
6.842E+00 
6.739E+00 
6.712E+OO 
6.672E+00 
6.582E+00 
6.574E+00 
6.386E+00 
6.290E+00 
6.265E+00 
6.228E+00 
6. 157E+00 
6. 1 36E+00 
5.760E d)O 

5.388E+00 
5.04OE+00 
4.7 1 5E+00 
4.41OE+00 
4. 1 26E+OO 
3.859E+00 
3.683E+00 
3.628E+00 
3.6IOE+00 
3.59IE+00 
3.539E+00 
3.377E+00 
3.1 89E+00 
3. 159E+00 
3.14IE+00 
3. 1 29E+00 
3.IIOE+00 
3.064E+OO 

2.955E+00 
2.765E+00 
2.597E+00 
2.586E+00 
2.558E+00 
2.547E+00 
2.532E+00 
2.495E+00 
2.419E+OO 
2.263E+00 
2.117E+00 
1.980E+00 
1.853E+00 
1.733E+00 
1.62IE+00 
1.516E+OO 
1.419E+00 
1.327E+OG 

1.241E+00 
1.161E+00 
1.086E+OO 
1.016E+00 
9.506E-01 
8.892E-Ol 
8.318E-O! 
8.28IE-O: 
8.156E-Ol 



THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 487 

r ~8LE I: Fonn factors, attenuation and scattering cross-sections. Z - 1- 92, from E - 0.00 1-0.0 1 0 keY to E - 400-1000. keY - Continued. 

============================================================== 
£ 
keY 

1.526272E+OO 
1.535439E+OO 
1.544774E+OO 
1.558356E+00 
1.568419E,+OO 
1.574724E+OO 
1.5841 82E+OO 
1.593329E+OO 
1.607826E+OO 
1.703269E+00 
1.820795E+OO 
1.910804E+OO 

. 1.940051 E+oo 
1.946430E+OO 
1.947S':;OETOO 

1.959549E+OO 
1.988796E+00 
2.080733E+OO 
2. 1 29540E+00 
2.1 62 1 35E+OO 
2.170827E+OO 
2.1 83865E+00 
2.2 1 6460E+OO 
2.224304E+OO 
2.350138E+00 
2.377781 E+oo 
2.386 1 09E+OO 
2.395702E+00 
2.410090E+00 
2. 446062E+00 
2.541 848E+00 
2.7 1 7235E+00 
2.904724E+00 
3.105150E+00 
3.319406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.334821 E+OO 
4.633924E+00 . 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.051453E+00 
6.469OO4E+00 
6.9IS36SE.OO 

7.392525E+00 
7.902609E+00 
8.447890E+00 
8.764728E+00 
8.898882E+00 
8.934656E+00 
8.988318E+00 
9.030794E+00 
9. I 22472E+00 
9.653919E+00 
9.778636E+00 
9.928309E+00 
9.968222E+00 
1.002809E+0 I 
1.0 I 7776E+0 I 
1.027667E+0 I 
1.0:I2oo4E+0 I 
1.043397E+0 I 
1.047591E+OI 

/1 
elatom 

-1.26155E+02 
-1.16276E+01 

2.96204E+01 
3.96665E+0 1 
2.42380E+0 1 

-2.401 86E+o1 
' .... 5.43398E+0 1 

8.11121E+01 
8.94940E+01 
6. 1 2442E+o 1 
4.98030E+01 
4.58638E+Ol 
4.37542E+01 
4.21 843E+0 1 
4. [ 3622ETO 1 

4.39146E+0 I 
4.657 I 4E+0 I 
5.05083E+Ol 
5. I 9250E+0 1 
5.22474E+OI 
5. I 5689E+OI 
5.2979IE+OI 
5.48545E+01 
5.5 1 847E+OI 
5.86219E+OI 
5.89268E+OI 
5.89060E+01 
5.85005E+OI 
5.93790E+OI 
6.05356E+0 1 
6. 224OOE+0 1 
6.38676E+OI 
6.47398E+O 1 
6.57017E+01 
6.64037E+o 1 
6.67355E+Ol 
6.69256E+0 1 
6.7 1 293E+0 1 
6. 7 1 246E+0 1 
6.70963E+OI 
6.69694E+0 1 
6.67626E+0 1 
6.65036E+0 1 
6.6193IE+OI 
6.58226E+0 1 
6,S3663E+O 1 

6.47554E+0 1 
6.38684E+OI 
6.22694E+0 1 
6.0 1 1 86E+0 I 
5.71931 E+O 1 
5.37535E+0 1 
5.72170E+0 1 
5.86884E+0 I 
6.02430E+0 I 
6.22929E+0 I 
6.20963E+0 I 
6.09185E+0 1 
5.92549E+01 
6.10691 E+O 1 
6.27204E+01 
6 .. 1 1 439E+0 1 

6.32436E+0 1 
6.31 156E+0 1 
6.24005E+0 1 

fz 
elatom 

7.153IE+00 
1.4669E+02 
1.1 164E+02 
7.59 1 4E+Ol 
5.7665E+OI 
4.8810E+Ol 
1.3339E+02 
1.0265E+02 
6.9882E+OI 
2.2273E+0I 
2.1 1 68E+OI 
2.3 1 66E+OI 
2.4OO2E+OI 
2.41 89E+01 
2.423 lC-t-O 1 

2.9333EtOI 
2.9976E+OI 
3.0504E+OI 
3.0297E+01 
3.003IE+Ol 
2.9944E+Ol 
3. 1 702E+0 1 
3.121IE+01 
3.1082E+01 
2.872 1 E+OI 
2.8 1 67E+O I 
2.8000E+01 
2.7807E+01 
2.8690E+01 
2.7956E+01 
2.6084E+01 
2.3 I 46E+O 1 
2.0817E+01 
1.8901E+OI 
1.7037E+01 
1.5369E+01 
l.3879E+OI 
1.2519E+OI 
1.1292E+OI 
1.0172E+OI 
9.170IE+00 
8.2727E+00 
7.4733E+00 
6.7601E+00 
6.1228E+00 
S.S324E+OO 

4.99 1 4E+00 
4.5094E+00 
4.0808E+00 
3.8563E+00 
3.7678E+00 
3.7409E+00 
1.043IE+OI 
1.0321E+Ol 
1.0089E+OI 
8.9588E+00 
8.7436E+00 
8.5005E+00 
8,4382E+00 
1.1721 E+OI 
1.1387E+OI 
1.1176E+OI 
I.I086E+01 
1.0854E+OI 
1.0772E+0] 

I. I 397E+03 
2.3232E+04 
1.7574E+04 
I. 1 846E+04 
8.941OE+03 
7.5377E+03 
2.0476E+04 
1.5666E+04 
1.0570E+04 
3. 1 800E+03 
2.827 1 E+03 
2.9483E+03 
3.0086E+03 
3.022IE+03 
3.0251E+03 

3.6402E+03 
3.6653E+03 
3.565IE+03 
3.4597E+03 
3.3777E+03 
3.3545E+03 
3.5302E+03 
3.4244E+03 
3.3982E+03 
2.9719E+03 
2.8808E+03 
2.8536E+03 
2.8226E+03 
2.8949E+03 
2.7793E+03 
2.4955E+03 
2.0715E+03 
1.7428E+03 
1.4802E+03 
1.2482E+03 
1.0533E+03 
8.8977E+02 
7.5078E+02 
6.3346E+02 
5.338IE+02 
4.50 1 7E+02 
3.79911:::+02 

3.2104E+02 
2.7166E+02 
2.30 17E+02 
1.94SSI;:+02 

1.6420E+02 
1.3876E+02 
1.1747E+02 
1.0700E+02 
1.0297E+02 
1.0182E+02 
2.8220E+02 
2.779IE+02 
2.6895E+02 
2.2567E+02 
2. 1744E+02 
2.082IE+02 
2.0586E+02 
2.8424E+02 
2.7208E+02 
~.6446E+02 

2.6122E+02 
2.5298E+02 
2.5005E+02 

1.0047E+01 
1.0053E+01 
1.0058E+01 
1.0000E+01 
1.007 1 E+OI 
1.0074E+01 
1.0079E+01 
1.0083E+OI 
1.0089E+01 
1.01 1 4E+O I 
1.0117E+OI 
1.0 101 E+O1 
1.0093E+01 
1.009IE+01 
1.OO9OEIOI 

1.0087E+01 
1.0076E+01 
1.0036E+01 
1.0011E+01 
9.9926E+00 
9.9875E+OO 
9.9798E+OO 
9.9596E+00 
9.9546E+OO 
9.8672E+00 
9.8463E+00 
9.8399E+OO 
9.8325E+00 
9.8213E+00 
9.7927E+00 
9.7 1 28E+00 
9.5553E+00 
9.3754E+00 
9. 1 748E+00 
8.9552E+00 
8.7185E+00 
8.4666E+00 
8.2015E+00 
7.9251E+00 
7.6394E+00 
7.3464E+00 
7.047'11:::+00 

6.7458E+00 
6.4419E+00 
6.J379E+00 
5.&352E+OO 

5.5353E+00 
5.2396E+00 
4.9493E+00 
4.7918E+00 
4.7275E+00 
4.7105E+00 
4.6853E+00 
4.6655E+00 
4.623 1 E+OO 
4.389IE+00 
4.3368E+00 
4.2754E+00 
4.2592E+00 
4.2352E+00 
4. I 760E+00 
4.1375E+00 
4. 1209E+00 
4.0776E+00 
4.0618E+00 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+oo 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+oo 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
U.lJUUb+W 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

8.123E-01 
8.075E-01 
8.026E-01 
7.956E-01 
7.905E-01 
7.873E-01 
7.826E-01 
7.78IE-01 
7.71IE-01 
7.279E-01 
6.809E-Ol 
6.489E-Ol 
6.391E-01 
6.370E-01 
6.36SE-OI 

6.327E-OI 
6.234E-OI 
5.959E-01 
5.822E-01 
5.734E-OI 
5.71IE-01 
5.677E-OI 
5.594E-01 
5.574E-01 
5.276E-01 
5.214E-01 
5. 196E-0I 
5.175E-01 
5.144E-01 
5.069E-01 
4.878E-01 
4.563E-01 
4.268E-Ol 
3.993E-OI 
3.735E-01 
3.494E-01 
3.269E-01 
3.058E-01 
2.860E-01 
2.676E-01 
2.503E-01 
2.34IE-OI 

2.190E-01 
2.049E-01· 
1.917E-Ol 
1.793F-0) 

1.677E-01 
1.569E-01 
1.468E-01 
1.415E-01 
1.393E-01 
1.388E-01 
1.379E-OI 
1.373E-01 
1.359E-Or' 
1.284E-01 
1.268E-01 
1.249E-01 
1.244E-01 
1.236E-01 
1.218E-OI 
1.206E-OI 
1.201E-01 
1.188E-OI 
1.184E-01 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

1.053883E+O 1 
1.06961 3E+O 1 
1.l03212E+OI 
1.179334E+0 1 
1.260708E+O 1 
J.347~E+OI, 
1.440688E+O 1 
1.540095E+01 
1.646362E+0 1 
1.759961E+Ol 
1.88 1 398E+O I 
2.011215E+Ol 
2.1 49988E+O I 
2.298338E+0 I 
2.456923E+O I 
2.62645013....0 1 

2.807676E+0 I 
3.001405E+01 
3.208502E+OI 
3.429889E+OI 
3.66655 1 E+OI 
3.9 1 9543E+O 1 
4. 1 89992E+OI 
4.47910 1 E+O 1 
4.788159E+OI 
5.1 1 8542E+OI 
5.47172IE+01 
5.849270E+O I 
6.01 0565E+0 1 
6.1 02564E+0 1 
6.1 27097E+0 I 
6.1 63896E+0 1 
6.252870E+0 I 
6.255894E+O I 
6.6843 1 8E+0 I 
7. 1 45536E+0 1 
7.638578E+OI 
8. 1 65640E+O I 
8.729069E+OI 
9.331 374E+OI 
9.975239E+01 
1.066353E+02 
1.139931E+02 
1.218587E+02 
1.302669E+02 
1.392553E+02 
1.48864DE t 02 

1.59 1 356E+02 
1.701 1 59E+02 
1.818539E+02 
1.9440 18E+02 
2.078156E+02 
2.221548E+02 
2.374835E+02 
2.538699E+02 
2.7 1 3869E+02 
2.901 1 26E+02 
3.101304E+02 
3.315294E+02 
3.544049E+02 
3.788588E+02 
4.05000 1 E+02 
·U29451 E+02 

II 
elatom 

6.34667E+O I 
6.46852E+O I 
6.59637E+O I 
6.75511E+01 
6.85201E+01 
6.9 1 784E+Ol 
6.962 1 9E+O 1 
6.99 1 54E+O 1 
7.01045E+01 
7 .02200E+O 1 
7.03448E+01 
7.03981E+01 
7.041 66E+01 
7.03806E+01 
7.03291E+OI 
7.02721E+Ol 

7.02074E+OI 
7.01 1 92E+O 1 
7.00208E+Ol 
6.99 1 57E+Ol 
6.98048E+01 
6.96878E+Ol 
6.95608E+O 1 
6.941 88E+OI 
6.92508E+01 
6.90346E+Ol 
6.87 1 83E+O 1 
6.80890E+O 1 
6.74370E+01 
6.63087E+0 1 
6.49576E+Ol 
6.63231 E+O I 
6.75338E+01 
6. 75565E+0 1 
6.894 1 4E+O 1 
6.94756E+01 
6.9785IE+01 
6.99894E+0 1 
7.01221E+01 
7.02094E+01 
7.02663E+01 
7 .03022E+0 1 
7.03230E+OI 
7.03335E+OI 
7.03634E+OI 
7.03570E+OI 
7.03456C-t-Ol 

7.03310E+OI 
7 .03 I 44E+O I 
7 .02967E+O I 
7.02783E+OI 
7.02598E+01 
7 .02414E+0 1 
7 .02234E+0 I 
7 .02059E+O 1 
7.01 888E+0 1 
7.01732E+OI 
7.01589E+Ol 
7.01457E+Oi 
7.01335E+01 
7.01223E+Ol 
7.01119E+OI 
7.01023E+Ol 

h 
elatom 

1.2356E+Ol 
1.2066E+Ol 
1.1498E+Ol 
J.0372E+Ol 
9.3393E+00 
8.3938E+00 
7.5242E+00 
6.7398E+OO 
6.0368E+OO 
5.4096E+00 
4.8427E+00 
4.3363E+00 
3. 8790E+00 
3.4684E+00 
3.1040E+00 
2.7802E-t-OO 

2.4723E+00 
2. 1 945E+00 
1.9495E+00 
J.7332E+00 
1.542 1 E+OO 
1.3727E+00 
1.2204E+00 
1.0847E+00 
9.608IE-Ol 
8.5078E-01 
7.5329E-Ol 
6.6748E-01 
6.3550E-OI 
6.1835E-OI 
6.1390E-Ol 
3.267 1 E+OO 
3. 1 960E+00 
3. 1 936E+OO 
2.8776E+OO 
2.5819E+OO 
2.3 1 52E+OO 
2.0735E+OO 
1.8505E+OO 
1.651SE+OO 
1.4746E+OO 
1.3 1 66E+OO 
1.1757E+OO 
1.0500E+OO 
9.3416E-OI 
8.3084E-01 
7.390113 01 

6.5740E-OI 
5.8485E-OI 
5.2036E-Ol 
4.6302E-Ol 
4.1203E-Ol 
3.6668E-OI 
3.2635E-OI 
2.9048E-01 
2.5909E-Ol 
2.3212E-Ol 
2.0797E-01 
1.8635E-OI 
1.6699E-Ol 
1.4965E-Ol 
1.3412E-OI 
1.2020E-Ol 
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2.8511E+02 
2.7434E+02 
2.5345E+02 
2. 1 388E+02 
1.8015E+02 
1.5 1 46E+02 
1.2700E+02 
1.0642E+02 
8.9170E+01 
7.4747E+01 
6.2595E+01 
5.2432E+01 
4.3875E+OI 
3.6699E+OI 
3.0723E+01 
2 .. H42B+Q\ 

2.1413E+OI 
J.7780E+01 
1.4776E+OI 
1.2289E+01 
1.0228E+01 
8.5 1 68E+OO 
7.0830E+OO 
5.8890E+OO 
4.8798E+OO 
4.0421E+OO 
3.3479E+OO 
2.7750E+OO 
2.5712E+OO 
2.464IE+OO 
2.4366E+OO 
1.2890E+01 
1.2430E+01 
1.2414E+OI 
1.0469E+OI 
8.7868E+OO 
7.3706E+OO 
6. 1 750E+OO 
5. 1 554E+OO 
4.3047E+OO 
3.5949E+OO 
3.0026E+OO 
2.508 1 E+OO 

. 2.0954E+OO 
1.7439E+OO 
1.4509E+OO 
1.2072E-t-00 

1.OO46E+OO 
8.3605E-Ol 
6.9584E-Ol 
5.7920E-OI 
4.8215E-Ol 
4.0139E-Ol 
3.3419E-Ol 
2.7826E-Ol 
2.3216E-Ol 
1.9457E-Ol 
1.6308E-OI 
1.3669E-OI 
1.1458E-OI 
9.6057E-02 
8.0531E-02 
6.7518E-02 

cr(coh+inc) 
cm2/g 

4.0384E+OO 
3.9807E+OO 
3.86 1 6E+OO 
3.6119E+OO 
3.3722E+OO 
3. 1 428E+OO 
2.9240E+OO 
2.7 I 59E+OO 
2.51 86E+OO 
2.332 I E+OO 
2. I 563E+OO 
1.99IOE+OO 
1.8359E+OO 
1.6909E+OO 
1.5556E+OO 
1.4297E+OO 

1.3 I 28E+OO 
1.2045E+OO 
1.1043E+OO 
l.OI20E+OO 
9.2696E-Ol 
8.4886E-OI 
7.7725E-OI 
7. 11 72E-OI 
6.5185E-OI 
5.9725E-01 
5.4754E-OI 
5.0234E-Ol 
4.8512E-OI 
4.7580E-Ol 
4.7338E-01 
4.6978E-01 
4.6130E-OI 
4.6102E-OI 
4.2409E-01 
3.9039E-OI 
3.5989E-OI 
3.3233E-Ol 
3.0742E-Ol 
2.8493E-Ol 
2.6463E-01 
2.463IE-Ol 
2.2976E-OI 
2.1482E-OI 
2.013IE-OI 
1.8909E-OI 
1.7802E-01 

1.6798E-OI 
1.5884E-OJ 
1.505IE-OI 
1.4291E-OI 
1.3593E-OI 
1.2952E-Ol 
1.2360E-OI 
1.1812E-Ol 
1.I302E-OI 
I.0827E-Ol 
l.038IE-OI 
9.9612E-02 
9.5648E-02 
9.1890E-02 
8.8313E-02 
8.4897E-02 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
1.049E+Ol 
1.013E+OI 
I.Ol2E+OI 
8.558E+OO 
7. I 99E+OO 
6.05IE+OO 
5.080E+OO 
4.252E+OO 
3.559E+OO 
2.978E+OO 
2.493E+OO 
2.086E+OO 
I.746E+OO 
1.455E+OO 
1.211E+OO 
1.001m-t-OO 

8.396E-Ol 
6.99IE-Ol 
5.820E-OI 
4.846E-OI 
4.035E-OJ 
3.359E-OI 
2.797E-OI 
2.329E-Ol 
1.944E-Ol 
1.631E-OI 
1.368E-Ol 
1.148E-Ol 
9.629E-02 
8.078E-02 
6.777E-02 
5.686E-02 

"'
run 

1.I76E-OI 
1.159E-OI 
1.124E-Ol 
1.051E-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4:f2U~-U2 

4.416E-02 
4.13IE-02 
3.864E-02 
1.61'iH-0') 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
2.063E-02 
2.032E-02 
2.024E-02 
2.01IE-02 
1.983E-02 
1.982E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
I.OI7E-02 
9.518E-03 
8.903E-03 
8.329E-03 

7.79IE-03 
7.288E-03 
6.8I8E-03 
6.378E-03 
5.966E-03 
5.58IE-03 
5.22IE-03 
4.884E-03 
4.569E-03 
4.274E-03 
3.998E-03 
3.740E-03 
3.498E-03 
3.273E-03 
3.061E-03 
2.864E-03 
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LU Z= 71 

~lomic weight - 1.749670E+02 g1mol. nominal density p (g1cm3) - 9.811OE+OO 

... (bams/atom) - ~(cm2/g) X 2.90540E+02. E(eV) ~(cm2/g) - 12(e/atom) X 2.40504E+05 

OJ edges. Edge energies (ke V): 

6.33 I 38E+OO L 1.08704E+00 L II 
~f 2.49120E+OO M II 2.26350E+00 M III 
~f V 1 .. 58850E+OO N I 5.06200E-00 N II 
S IV 2.~OOE-00 N V 1.95000E-00 0 
o III 5.68<XX)E-02 N VI 2.80000E-02 N VII 
Relativistic correction estimate ire! (H82.3/5CL) - -1.3030E+OO. -7.7580E-01 e/atom 
\"uclear Thomson correction iNT - -1.5805E -02 eiatom 

E 
keY 

6.762000E-03 
6.865500E-03 
6.8931 OOE-03 
6.934500E-03 

7.038000E-03 
1.069000E-02 
1.I4276IE-02 
1.221612E-02 
1.305903E-02 
1.396010E-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E - 02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.744000E-02 
2.786000E-02 
2.797200E-02 
2.814000E-02 
2.856000E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E -02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.63967IE-02 
4.959809E-02 
5.302035E-02 

5.566400E-02 
5.651600E-02 
5.667876E-02 
5.674320E-02 
5.708..JOOE-02 
5.793600E-02 
6.058959E-02 
6.477028E -02 
6.923942E - 02 
7.401695E-02 
7.912411E-02 
8.458368E-02 
9.041995E-02 
9.66589.1E-02 

il 
e!atom 

1.09733E+OI 
1.07902E+O 1 
1.05760E+OI 
1.07%IE+Ol 
1.09845E+O 1 
1.1 0473E+O 1 
1.09705E+O 1 
1.08782E+0 I 
1.07684E+OI 
1.06376E+0 I 
1.048 1 5E+0 1 
1.02939E+0 I 
1.00658E+0 I 
9.78414E+00 
9.42840E+00 
8.84927E+00 
8.2 I 276E+00 
7.26572E+00 
5.62002E+00 
1.17691E+00 

-2.78294E-OI 
- 6.41303E+00 
- 1.39079E+0 I 
-5.90857E+00 

1.14942E+00 
4.64754P+OO 
1.02590E+0 I 
1.28947E+OI 
1.43130E+Ol 
1.50174E+OI 
1.52796E+0 I 
1.52719E+OI 
1.51082E+Ol 
1.48634E+0 1 
1.45849E+OI 

1.437! 6E+0 1 
: .42925E+0 1 
'.42695E+0 1 
1.42545£+0 I 
1 .42534E+0 I 
1.42164E+01 
1.407..JOE+OI 
1.38832E+0 1 
U7405E+OI 
1..1.6575E+OI 
1.36432E+0 1 
1 .J 7230E+0 1 
U8739E+OI 
1.41238E+0 1 

12 
e!atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.186613 01 

4.0834E-OI 
2.7823E-OI 
2.8190E-OI 
2.9040E-OI 
3.037IE-OI 
3.2202E-01 
3.4570E-01 
3.7529E-01 
4.1148E-OI 
4.5519E-OI 
5.0748E-OI 
5.6964E-OI 
6.4316E-OI 
7.2979E-OI 
8.3149E-OI 
9.5050E-OI 
9.6715E-OI 
9.975IE-OI 
1.0057E+00 
1.5849E+OI 
1.5393E+OI 
14R'i7P+OI 

1.3092E+OI 
I. 1 446E+OI 
9.9275E+00 
8.6395E+00 
7.6209E+00 
6.8706E+00 
6.3673E+00 
6.0817E+00 
5.9838E+OO 

6.0 I 53E+00 
6.0412E+00 
6.0469E+00 
6.0493E+00 
6. I 060E+00 
6. I 436E+00 
6.2959E+00 
6.6220E+00 
7.0540E+00 
7.5802E+00 
8.1914E+00 
8.8798E+00 
9.6388E+00 
1.0463E+OI 

O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
1.452013+04 

1.3954E+04 
6.2595E+03 
5.9328E+03 
5.7 1 72E+03 
5.5933E+03 
5.5478E+03 
5.57 I 3E+03 
5.6577E+03 
5.8030E+03 
6.0050E+03 
6.2628E+03 
6.576IE+03 
6.9456E+03 
7.3724E+03 
7.8576E+03 
8.4025E+03 
8.4768E+03 
8.6111E+03 
8.6470E+03 
1.3546E+05 
1.2962E+05 
1.2286E+05 

1.0 I 27E+05 
8.2827E+04 
6.7202E+04 
5.4709E+04 
4.5 1 44E+04 
3.8072E+04 
3.3006E+04 
2.9490E+04 
2.7143[;t04 
2.5990E+04 
2.5708E+04 
2.5659E+04 
2.5640E+04 
2.5725E+04 
2.5503£+04 
2.4991 E+04 
2.4589E+04 
2.4502E+0'+ 
2.4631 E+04 
2.4898E+0'+ 
2.52~9E+0'+ 

2.56J8E+04 
2.6034E+0'+ 

1.03486E+00 
2.02360E+OO 
4.1OIOOE-00 
6.90000E-03 
2.80000E-02 

<T(coh+inc) 
cm2/g 

2.7418E-05 
2.963IE-05 
3.0244E-05 
:3.118013-05 

3.3618E-05 
2.5273E-04 
3.4226E-04 
4.6115E-04 
6.1821E-04 
8.2459E-04 
1.0944E-03 
1.4453E-03 
1.8992E-03 
2.4835E-03 
3.2317E-03 
4. I 850E-03 
5.3935E-03 
6.9176E-03 
8.8302E-03 
1.I218E-02 
1.1564E-02 
1.2202E-02 
1.2376E-02 
1.2640E-02 
1.3314E-02 
1.4185E-02 

1.7854E-02 
2.2366E-02 
2.7890E-02 
3.4619E-02 
4.2776E-02 
5.2616E-02 
6.4428E-02 
7.854IE-02 
<).532IC 02 

1.0947E-Ol 
1.1425E-Ol 
1.1518E-Ol 
1.1554E-01 
1.1750E-01 
1.2245E-OI 
1.3856E-OI 
1.6597E-01 
1.9794E-OI 
2)505E-Ol 
2.7794E-OI 
3.2726E-OI 
3.8372E-01 
4.4805E-Ol 

L 
M 
N 
o 

III 
IV 
III 
II 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

9.244IOE+OO 
1.63940E+OO 
3.59300E-01 
6.90000E-03 

A 
nm 

1.834E+02 
1.806E+02 
1.799E+02 
I. 788E+02 

1.762E+02 
1.I60E+02 
1.085E+02 
1.015E+02 
9.494E+OI 
8.88IE+01 
8.308E+Ol 
7.772E+Ol 
7.270E+OI 
6.80IE+OI 
6.362E+Ol 
5.95IE+OI 
5.567E+01 
5.208E+OI 
4. 872E+01 
4.557E+OI 
4.518E+OI 
4.450E+OI 
4.432E+OI 
4.406E+01 
4.34IE+OI 
4.263EIOI 

3.988E+01 
3.73IE+01 
3.490E+01 
3.264E+Ol 
3.054E+OI 
2.857E+Ol 
2.672E+Ol 
2.500E+OI 
2.338ETOI 

2.227E+OI 
2.194E+OI 
2.187E+OI 
2.185E+OI 
2.172E+Ol 
2.140E+OI 
2.046E+01 
1.914E+Ol 
I.79IE+OI 
1.675E+Ol 
1.567E+OI 
1.466E+01 
1.37IE+Ol 
1.283E+OI 
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TABLE I: FOnTI factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 \0 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

1.033284E-01 
1.I04581E-OI 
1.l&9797E-OI 
1.262'N2E-Ol 
1.349368E-OI 
1.442475E-OI 
1.542005E-01 
1.648404E-OI 
1.762144E-OI 
1.883732E-OI 
1.911000E-01 
1.940250E -0 1 
1.948050E-OI 
1.959750E-Ol 
1.989000E-OI 
2.oo7040E-01 
2.013709E-Ol 
2.037760E-OI 

2.045952E-OI 
2.058240E-Ol 
2.088960E-Ol 
2.152655E-Ol 
2.301188E-OI 
2.459970E-Ol 
2.629708E-OI 
2.811158E-01 
3.oo5128E-0I 
3.212482E-OI 
3.434143E-OI 
3.521140E-01 
3.575035E -0 I 
3.589407E-Ol 
3.610965E-Ol 
3.664860E-Ol 
3.671 099E -0 1 
3.924405E-OI 
4.018980E-01 
4.080495E-OI 
4.096899E-OI 
4.121505E-0I 
4.183020E-Ol 
4.195189E-OI 
4.484657E-Ol 
4.794098E-OI 
4.'.:IbUlbOl::.-Ul 

5.0.16690E-Ol 
5.056938E-OI 
5.087310E-Ol 
S.12a&9IE-Ol 

5.163240E-OI 
5478508E-01 
5.856525E-01 
6.260625E -01 
6.692609E - 0 I 
7.15·B99E-OI 
7.6-+8052E-OI 
8.175768E-OI 
8.739896E-OI 
9.342948E-OI 
9.987612E-OI 
1.067676E+00 
: . 14 1 345E+00 
1.22oo98E+00 
1.304285E+CX) 
1.394281 E+oo 

II 
e/atom 

1.44869E+Ol 
1.49825E+O 1 
1.56383E+OI 
1.64979E+O 1 
1.75738E+Ol 
1.86241 E+O 1 
1.961 1 8E+O 1 
2.05046E+O 1 
2.12016E+OI 
2.12153E+OI 
2.08430E+01 
1.94048E+O 1 
1.73961 E+o 1 
1.913220E+O J 

2. 19023E+o 1 
2.23681E+OI 
2.24553E+01 
2 .2149~F.O 1 

2.09451 E+o 1 
2.28166E+OI 
2.47351E+Ol 
2.63669E+O 1 
2.78593E+0 1 
2.86479E+Ol 
2.93013E+OI 
2.98835E+OI 
3.03862E+OI 
3.0775IE+OI 
3.09276E+0 1 
3.07777E+0 1 
3.03120E+0 1 
2.96822E+OI 
3.03700E+OI 
3. I 0228E+OI 
3.1 0670E+O 1 
3.20299E+0 1 
3.22173E+OI 
3.22296E+OI 
3.20986E+OI 
3.23298E+Ol 
3.2625IE+Ol 
3.26684E+Ol 
3.34492E+OI 
3.40780E+0 1 
3.42971 E+O 1 

3.42352E+O 1 
3.40 122E+0 I 
3.43450E+0 I 
':\ 4'i776E+OI 
3.47396E+0 1 
3.56408E+01 
3.65235E+0 l 
3.73314E+01 
l81045E+01 
3.88213E+0 1 
3.94579E+0 1 
3.99933E+01 
4.04005E+0 1 
4.06468E+0 1 
4.07369E+0 1 
4.05828E+0 1 
3.96960E+0 1 
3.81707E+0 I 
.\.56426E+0 1 
.;.1 0770E+0 1 

h 
elatom 

1.1347E+OI 
1.2287E+Ol 
1.3279E+Ol 
1.4320E+OI 
1.4980E+OI 
1.5316E+Ol 
1.5575E+01 
1.5752E+OI 
I. 5845E+01 
1.5854E+01 
I. 5844E+O1 
1.5830E+0I 
1.5826E+01 
1.9893E+01 
1.9423E+01 
1.9159E+01 
1.9066E+Ol 
I.H750E+OI 
I. 8649E+0 I 
2. 1272E+Ol 
2.0628E+Ol 
1.9511E+0I 
1.7836E+Ol 
1.6903E+Ol 
1.6283E+Ol 
1.5795E+01 
1.5377E+Ol 
1.5007E+OI 
1.468IE+OI 
1.4570E+01 
1.4505E+OI 
I. 4489E+0 1 
1.5743E+01 
1.5696E+OI 
1.5690E+OI 
1.5505E+OI 
1.5449E+01 
1.5415E+OI 
1.5407E+OI 
1.5731E+OI 
1.5706E+Ol 
1.5701E+Ol 
1.5605E+Ol 
1.5524E+OI 
l.J481El"Ol 
1.5462E+OI 
1.5456E+OI 
1.5970E+OI 
1.5962E+01 
1.5953E+OI 
1.5867E+OI 
1.5732E+01 
1.5542E+01 
1.5290E+01 
IA972E+01 
1.4589E+01 
IAI48E+Ol 
1.'<655E+0; 
i.3128E+Ol 
1.2593E+0 I 
1.1566E+OI 
1.0637E+OI 
9.8049E+00 
9.0S79E+00 
8 .. '859E+00 

2.6412E+04 
2.6754E+04 
2.7047E+04 
2.7284E+04 
2.6699E+04 
2.5537E+04 
2.4293E+04 
2.2983E+04 
2. 1626E+04 
2.024IE+04 
1.9940E+04 
1.9623E+04 
1.9539E+04 
2.4413ET04 

2.3485E+04 
2.2958E+04 
2.2771E+04 
2.2130E+04 
2. 1 922E+04 
2.4856E+04 
2.3750E+04 
2. I 798E+04 
1.8641E+04 
1.6526E+04 
1.4892E+04 
1.3513E+04 
1.2306E+04 
1.1235E+04 
1.0281E+04 
9.9515E+03 
9.758IE+03 
9.7079E+03 
1.0486E+04 
1.0300E+04 
1.0279E+04 
9.5019E+03 
9.2448E+03 
9.0857E+03 
9.0443E+03 
9. 1793E+03 
9.03ooE+03 
9.ooI1E+03 
8.3688E+03 
7.7877E+03 
7.505GC-t-OJ 

7.3830E+03 
7.3509E+03 
7.5501 E+03 
7.4906E+03 
7.4307E+03 
6.9654E+03 
6.4604E+03 
5.9705E+03 
5,4947E+03 
5.033IE+OJ 
4.5876E+03 
4.1619E+03 
3.7576E+03 
3.3794E+03 
3.0325E+03 
2.6053E+03 
2.2414E+03 
1.9327E+03 
1.6702E+OJ 
1.-+465E+03 

<T(coh+inc) 
cm2/g 

5.2099E-01 
6.0332E-Ol 
6.958lE-01 
7.9922E-Ol 
9.1432E-Ol 
1.041SE+OO 
1. 1824E+oo 
1.3366E+OO 
1.5051E+OO 
1.6883E+00 
1.7297E+00 
1.7742E+00 
1.7861E+00 
1.8040C-t-00 

1.8487E+OO 
I.S763E+00 
1.8865E+00 
1.9233E+00 
1.9359E+OO 
1.9547E+00 
2.0019E+00 
2.0999E+OO 
2.3285E+00 
2.5724E+00 
2.8313E+00 
3.1046E+00 
3.3919E+00 
3.6923E+00 
4.0047E+00 
4. 1 247E+OO 
4. 1 983E+00 
4.21 79E+00 
4.247 I E+OO 
4.3 1 97E+00 
4.3281E+00 
4. 6609 E+OO 
4.7817E+00 
4.S593E+00 
4.8798E+00 
4.9105E+00 
4.9867E+00 
5.0017E+00 
5.3486E+00 
S.6999E+OO 
5.8807£,00 

5.96 1 2E+00 
5.9825E+OO 
6.0143E+00 
6.0S33E+00 
6.0928E+00 
6.4068E+00 
6.7580E+OO 
7.i047E+00 
7.4444E+00 
7.7747E+00 
8.0932E+00 
8.3976E+00 
8.6857E+OO 
8.9551 E+OO 
9.2040E+00 
9.4304E+00 
9.6326E+00 
9.809 1 E+OO 
9.9588E+OO 
1.0081E+Ol 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.2ooE+OI 
1.122E+01 
1.050E+OI 
9.822E+oo 
9. 188E+OO 
8.595E+oo 
8.040E+OO 
7.521E+OO 
7.036E+OO 
6.582E+OO 
6.488E+OO 
6.390E+OO 
6.365E+OO 
6.327£100 

6.233E+OO 
6. I 77E+OO 
6. 157E+00 
6.084E+OO 
6.060E+00 
6.024E+00 
5.935E+OO 
5.760E+00 
5.388E+OO 
5.040E+OO 
4.715E+OO 
4.4lOE+OO 
4. 126E+OO 
3.859E+OO 
3.610E+00 
3.52IE+OO 
3.468E+00 
3.454E+00 
3.434E+00 
3.383E+00 
3.377E+00 
3. I 59E+OO 
3.085E+00 
3.038E+OO 
3.026E+OO 
3.008E+00 
2.. 964B+00 
2.955E+OO 
2.765E+00 
2.586E+OO 
2499F+OO 
2.462E+00 
2.452E+00 
2.437E+00 
2.419E+00 
2.40IE+00 
2.263E+OO 
2.117E+00 
1.980E+00 
1.853E+OO 
1.733E+00 
1.62IE+00 
1.516E+00 
1.419E+00 
1.327E+00 
l.241E+OO 
1.161E+00 
1.086E+OO 
1.016E+00 
9.506E-OI 
8.892E-OI 



THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z=.1-92 493 

TABLE I: Fonn factors, attenuation and sciittering cross-sections~ Z - 1-92. from E - 0.001-0.010 keVto E - 400-1000 keV - Continued. 

-==================================================================== 
£ 
keY 

J.490486E+OO 
1.556730E+OO 
1.580558E+OO 
1.5869 I 2E-4<,OO 
1.593329E-Hh 
1.596443E+OO 
1.606612E+OO 
1.620270E+00 
1.631203E+OO 
1.6377611:;+00 
1.647597E+OO 
1.672188E+OO 
1.703269E+OO 
1.8:20795E.oo 

1.946430E+00 
1.983128E+OO 
2.0 1 3482E+OO 
2.02 1 577E+00 
2.033718E+00 
2.064072E+00 
2.080733E+OO 
2.218230E+OO 
2.224304E+OO 
2.252 1 82E+00 
2.261236E+00 
2.2748 1 7E+OO 
2.308770E+OO 
2.377781 E+OO 
2.441376E+00 
2.478744E+00 
2.488709E+00 
2.503656E+00 
2.541 848E+00 
2.7 1 7235E+00 
2.904724E+00 
3.105150E+00 
3.3 1 9406E+00 
3.548445E+00 
3.793288E+OO 
4.055024E+00 
4.334821 E"'I-OO 

4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.05 1 453E+00 
6.469004E+00 
6.9 1 5365E+00 
7.392525E+00 
1.':IU2609E+OO 

8.447890E+00 
9.030794E+00 
9.059218E+00 
9. 1 97879E+00 
9.234856E+()() 
9.290320E+00 
9A28982E+00 
,9.6539 i 9E+00 
1.014163E+Ol 
1.029686E+0 1 
1.032004E+0 1 
1.033825E+OI 
1 .040034E+0 1 
1.055557E+0 1 
:.065299E+OI 

fl 
e/atom 

2.0309IE+01 
-5.46980E+OO 
-5.1 4267E+Ol 
-1.22715E+02 

\ -3.98014E+01 
~09723E+OO 

3.28397E+01 
4. 22023E+O 1 
2.68115E+O 1 

- 2.00 1 S4E+O 1 

5.55095E+01 
8.93798E+01 
8. 1 8435E+0 1 
5.5~1'iOR+0I 

4. 85685E+01 
4. 7 1 487E+0 1 
4.50362E+OI 
4.26362E+01 
4.5\ 941 E+U 1 

4. 78472E+0 1 
4.87330E+01 
5.34757E+01 
5.35967E+OI 
5.37714E+OI 
5.30863E+01 
5.4479IE+01 
5.631OIE+01 
5.84760E+01 
5.97396E+01 
5.99870E+01 
5.95753E+Ol 
6.04336E+01 
6. 1 5666E+0 1 
6. 39604E+01 
6.51316E+OI 
6.601 53E+OI 
6.70860E+0 1 
6.75402E+01 
6.781 06E+O I 
6.80705E+0 I 
6.81253E+O I 

6.81421 E+Ol 
6.80331 E+O 1 
6.78818E+01 
6.76534E+Ol 
6.73736E+OI 
6.70389E+0 1 
6.66357E+0 \ 
6.61193E+0 1 
6.54029E+0 1 

6A2755E+OI 
6.15220E+OI 
6.:n37E+OI 
5.83103E+Ol 
5,48774E+OI 
5.83353E+01 
6.13582E+0 1 
6.28874E+Ol 
6.32255E+0 1 
6.20344£+0 ; 
6.14352E+0 1 

6.03722E+0 1 

6.21758E+Ol 
6. 38087E+0 1 
6.42064E+Ol 

h 
e/atom 

7.7684E+00 
7.3927E+00 
7.2673E+00 
7.2346E+00 
1.5891E+02 
1.4538E+02 
1.0916E+02 
7.5145E+01 
5.638IE+01 
4.7736E"'I-01 

1.2957E+02 
6.8350E+01 
3.6942E+Ol 
2.0967E+OI 
2.2 I 79E+0 1 
2.3073E+01 
2.388IE+01 
2.4102E+01 
2.9207E+OI 

2.985IE+Ol 
3.0010E+0I 
3.ooo2E+01 
2.995IE+01 
2.9680E+01 
2.9579E+OI 
3.131IE+OI 
3.0774E+01 
2.9516E+01 
2.83 1 3E+0 1 
2.7593E+01 
2.740IE+01 
2.8278E+01 
2.7539E+01 
2.4458E+OI 
2. 1 922E+0 1 
1.9891E+OI 
1.7992E+01 
1.6221E+01 
I. 4646E+O 1 
1.3234E+OI 
1.1926E+OI 

1.0755E+Ol 
9.6944E+00 
8.7414E+00 
7.8920E+00 
7. 1349E+00 
6.4591E+00 
5.8517E+00 
5.2816E+00 
4.7703[:+00 

4.3147E+00 
3.8874E+00 
3.8656E+00 
3.7620E+00 
3.7351E+00 
1.0408E+Ol 
1.0061E+Ol 
9.5328E+00 
8.6510E+00 
8Al1 ~E+OO 
8.3769E+00 
8.3500E+00 
)'1623E+Ol 
i.l291E+Ol 
1.1091E+OI 

1.2535E+03 
1.I42 IE+03 
1.I058E+03 
1.0964E+03 
2.3987E+04 
2.1902E+04 
1.6341E+04 
1.1154E+04 
8.3128E+03 
7.0100CT03 

1.8913E+04 
9.8305E+03 
5.2 1 62E+03 
2.7695E+03 
2.7405E+03 
2.7982E+03 
2.8525E+03 
2.8673E+03 
3.4.540ET03 

3.4782E+03 
3.4687E+03 
3.2528E+03 
3.2385E+03 
3. 1 694E+03 
3. 1460E+o3 
3.3104E+03 
3.2057E+03 
2.9854E+03 
2.7892E+03 
2.6772E+03 
2.6479E+03 
2.7164E+03 
2.6057E+03 
2. 1 647E+03 
1.8151E+03 
1.5406E+03 
1.3036E+03 
1.0994E+03 
9.2859E+02 
7.8492E+02 
6.6167E+02 

5.5818E+02 
4.7067E+02 
3.970IE+02 
3.3530E+02 
2.8356E+02 
2.4014E+02 
2.035 1 E+02 
1.7183E+02 
1.4518EIO:! 

1.2284E+02 
1.0353E+02 
1.0262£+02 
9.8368£+01 
9.7275E+Ol 
2.6944E+02 
2.5662E+02 
2.3749E+02 
2.0515E+02 
1.9646E+02 
1.9522E+02 
1.9425E+02 
2.6878E+02 
2.5725E+02 
~.5039E+02 

O'(coh+inc) 
cm2/g 

1.0 174E+O 1 
1.02 19E+O 1 
1.0231E+OI 
1.0234E+01 
1.0237E+Ol 
1.0239E+OI 
1.0243E+OI 
1.0249E+01 
1.0253E+Ol 
I.02SSE+OI 

1.0258E+Ol 
1.0265E+Ol 
1.0272E+OI 
1.0277E+Ol 
1.0253E+0l 
1.0241 E+O I 
1.0229E+01 
1.0226E+01 
1.022113"'1-01 

1.0208E+01 
1.0200E+OI 
1.0 1 23E+O1 
1.0119E+Ol 
1.0 101 E+O1 
1.0095E+OI 
1.0086E+01 
1.0062E+01 
1.00IIE+OI 
9.9615E+OO 
9.93JOE+OO 
9.9228E+00 
9.9103E+00 
9.8778E+00 
9.7200E+00 
9.5393E+OO 
9.3374E+00 
9.1 1 62E+OO 
8.8774E+00 
8.6230E+OO 
8.3550E+OO 
R0754F.+OO 

7.7862E+00 
7.4893E+OO 
7.1868E+00 
6.8805E+00 
6.5721 E+OO 
6.2634E+00 
5.9559E+00 
5.6512E+00 
5.3506E ... OO 

5.0553E+00 
4.7665E+00 
4.7530E+00 
4.6884E+00 
4.6713E+00 
4.6460£+00 
4.5836E+00 
4.4851E+00 
4.2825E+00 
4.2210E+00 
4.2120E+00 
~.2049E+00 

4.1808E+00 
4.1216£+00 
4.0851 E+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOEIOO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.()()()t::;+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE ... OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

8.318E-Ol 
7.964E-Ol 
7.844E-Ol 
7.813E-01 
7.78IE-0l 
7.766E-01 
7.717E-01 
7.652E-01 
7.60IE-Ol 
7'i70R-OI 

7.525E-OI 
7.414E-01 
7.279E-Ol 
6.809E-01 
6.370E-Ol 
6.252E-01 
6.158E-01 
6.133E-01 
6.096E-OI 

6.007E-01 
5.959E-01 
5.589E-OI 
5.574E-01 
5.505E-OI 
5.483E-01 
5.450E-01 
5.370E-OI 
5.214E-OI 
5.078E-OI 
5.002E-OI 
4.982E-OI 
4.952E-01 
4.878E-Ol 
4.563E-01 
4.268E-OI 
3.993E-01 
3.735E-OI 
3.494E-OI 
3.269E-01 
3.058E-OI 
2.860E-OI 
2.676E-01 
2.503E-Ol 
2.341E-01 
2.190E-Ol 
2.U49E-OI 
1.917E-OI 
1.793E-01 
1.677E-OI 
1.569E-01 
1.468E-Ol 
1.373E-01 
1.369E-01 
1.348E-01 
1.343E-01 
1.335E-Ol 
1.315E-Ol 
1.284E-Ol 
1.223E-01 
1.204E-Ol 
1.201E-01 
1.199E-Ol 
1.192E-Ol 
1.175E-Ol 
I.I64E-O] 

I Phvc;. ~hem. Ref. Data. Vol. 24, No.1. 1995 
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TABLE I: Fonn factors. attenuation and scauering cross-sections. Z = 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

) .081605E+0 1 
1.085953E+O 1 

1.092475E+0 I 

1.103212E+01 

1.1..0878 IE+01 
1.17f)J34E 16, 
1.260708E+01 

1.347697E+0 1 
1.440688E+0 1 
1.540095E+0 I 
1.646362E+0 1 
I. 759961 E+O 1 

1.881398E+0 I 
2.011215E+01 

2. 1 49988E+01 
2.298338E+0 1 

2.456923E+Ol 

2.626450E+0 1 

2.807676E+0 1 
3.00 1405E+0 1 
3.208502E+OI 

3.429889E+0 1 

3.666551 E+O I 
J.919:i4JE~OI 

4. 1 89992E+0 1 

4.47910 1 E+O I 
4. 788159E+0 I 
5.1 18542E+01 
5.47172IE+01 
5.849270E+OI 
6.204752E+01 

6.252870£+01 

6.299723 E+O 1 

6.325049E+0 I 
6.363037E+0 1 

6.458008E+0 1 

6.684318E+0 I 
7.1 45536E+OI 

7.638578E+OI 

8. 165640E+0 1 

8.729069E+01 
9.331374E+O I 

9.975239E+01 

I.066353E+02 

:,139931 E+02 

1.218587E+02 
1.302669£+02 

1.392553£+02 

1..+88640£+02 

1.591356E+02 

1.701159E+02 
, 1.818539E+02 

I .9J40 18E+02 

2,0781 56E+02 
; 1;1'i..1~F+()' 

~,37..1835E+02 

:.538G99E+O~ 

:,-; j 3869E+02 

~,')OII::6E+02 

.'.l~n ~rHE+O':: 

~.~ 15 29..1E+02 
:-,S.w.o"NE+O: 
.',7S8.51l8E-t02 
..1. 05 O()() I E+02 
..1,,'2-).151 E-rO:; 

11 
e/atom 

6.41 778E+0 1 
6.34651 E+O I 

6.45250E+0 I 
6.54276E+0 1 

6.57342E+0 1 
6.78323E101 

6.90599E+O I 
6.98582E+01 

7.04053E+01 

7.07705E+OI 

7.IOIOIE+01 
7.1161IE+OI 

7.13132E+OI 
7.13517E+OI 

7 .13908E+0 1 

7.13990E+01 

7 . 1 3572E+0 I 
7. 13068E+01 

7 . 12484E+O I 
7.1 1 650E+0 1 

7. 10701 E+O 1 

7.09678E+01 

7 .08598E+O 1 
7.07462E-t-OI 

7.06252E+Ol 

7 .04918E+O 1 

7.0339IE+01 

7.0 1 506E+01 

6.9894IE+01 
6.94707E+OI 
6.84517E+0 1 

6.80708E+0 1 

6.73303E+O 1 

6.59876E+0 1 

6.73441 E+O I 
6.85694E+0 I 
6.95080E+01 
7.02671 E+O 1 

7 .06580E+0 1 

7.09032E+01 

7. 1 0647E+01 
7.1170IE+OI 

7 .12395E+0 I 

7.12841E+Ol 

7.13112E+01 

7.1326IE+01 
7 .13602E+0 1 
7.1J570E+01 
7,13479E+OI 

7,13349E+01 

7.IJI93E+OI 

7.13022E+01 

7. 1 28..13E+O\ 

7.12660E+01 
7·1 ?.l77F-I-OI 

7.1 2297E+O 1 
7,12i22E+01 

1950E+OI 

7.11787E+OI 
i.llt'i39E+Ol 
7.!1504E+Ol 
7.!1379E+OI 
7.1 1 26.<E-tOJ 
"7.1 i 1 57E+O ~ 

7.11058f+OI 

h 
e/atom 

1.0771E+01 
1.0689E+Ol 

1.2266E+Ol 

1.2075E+01 

1.1979E+OI 
I.0890EIOI 

9.8194E+00 

8.8462E+00 

7.9399E+00 

7.1 1 59E+00 

6.3749E+00 

5.7119E+00 
5.1 1 83E+00 
4.583IE+00 

4.1049E+00 

3.6721E+00 

3.2866E+00 

2.9442E+00 

2.6 1 82E+00 
2.3240E+00 

2.0646E+00 

I. 8357E+00 

1.6333E+00 
1.4:i4:iE~OO 

1.2942E+00 

1.15 13E+00 

1.0224E+00 

9.053IE-Ol 
8.0196E-01 
7.1065E-OI 

6.390IE-01 

6.3021E-01 

6.2183E-Ol 

6.1737E-Ol 

3.2538E+00 

3.1814E+00 

3.01 82E+00 
2.7105E+00 

2.4307E+00 

2. 1793E+00 

1.9462E+00 
1.7376E+OO 

1.5515E+00 

1.3855E+00 

1.2375E+00 

1.1054E+00 
9.8577E-OI 

8.771OE-01 
7,8049E-Ol 

6.9458E-01 

6.18 J 9E -01 

5.5025E-OI 

..1.8983E-Oi 

..1,3607E-01 
i ~Ri'iF-nl 

3...1570E-OI 

3.0783E-OI 

2.7414E-O! 

2A552E--OI 
2,2016E'-OI 
1.974~E-01 

1.7705E-OI 
1.5879E--Oi 
:...1242E-01 
1.2775E-OI 
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f.1. 
cm'/g 

2.3950E+02 
2.3672E+02 

2.7003E+02 

2.6325E+02 

2.5984E+02 
2.2209EI02 

1.8732E+02 

1.5787E+02 

1.3255E+02 

I.l112E+02 

9.3 1 25E+0 1 
7.8055E+Ol 

6.5429E+Ol 
5.4805E+01 

4.5919E+01 

3.8426E+01 

3.2 1 72E+OI 

2.6960E+01 

2.2427E+01 
1.8622E+01 

1.5476E+Ol 

1.2872E+01 

1.0714E+Ol 
8.9249E~OO 

7.4285E+OO 

6.1818E+00 

5. 1 354E+00 

4.2538E+00 
3.5250E+00 
2.9220E+00 
2.4769E+00 

2.4240E+00 

2.3739E+00 

2.3475E+00 

1.2298E+01 

1.1848E+01 

1.0860E+01 
9. 1230E+00 

7.653IE+00 

6.41 89E+00 
5,3623E+00 
4,47134E+OQ 

3.7407E+00 

3.1 249E+00 

2.6108E+00 

2.1816E+00 

1.8200E+00 
1.5 I 48E+OO 

1.2610£+00 

!.0..197E+00 
8.7398E~01 

7.2772E-OI 

6.0599E-OI 

5.0..1Q6E-OI 
.1iOi:->F-(l1 

3.5009E-Ol 

2.9163E-OI 

2A29..1E-01 

2.035..1E-01 
1,7QDE-O: 

:A322E-01 
1.2015E-01 
1.0080E-OI 
8.-1576E-02 
7,0966E-02 

(1(coh+inc) 
cm21g 

4.0252E+00 
4.0094E+00 

3.9860E+00 

3.9478E+00 

3.9283E+00 
3.6933E,OO 

3.4489E+OO 

3.2 1 50E+00 

2.9917E+00 

2.7793E+00 

2.5779E+00 

2.3874E+00 
2.2078E+00 

2.0388E+00 
1.8803E+00 

1.7320E+OO 

1.5936E+00 

1.4647E+00 

1.3450E+00 
1.234IE+00 

1.I315E+OO 

1.0369E+00 

9.4974E-01 
8.6966E-OI 

7.9622E-Ol 

7.2899E-01 

6.6756E-Ol 

6.1151E-01 
5.6047E-OI 
5.1405E-01 
4.7657E-01 

4.7190E-OI 

4.6743E-OI 

4.6505E-01 

4.6153E-OI 

4.5293E-OI 

4.3367E-ot 
3.9903E-01 

3.6769E-01 

3.3935E-OI 

3.1374E-01 
2.90oIE-OI 

2.6973E-OI 

2.5088E-OI 

2.3387E-01 

2,1850E-Ot 

2.046IE-01 
1.9204E-01 

1.8066E-OI 
1.7034E-01 

\.6095E-01 

1.5240E-01 

1,-I459E-01 

1.3744E-OI 
1 1()R7F-()1 

1.~..181 E-O: 

1.1920E-01 

I.U99E-01 

1.0914E-01 
! .0459E-Ol 

1.0032E-01 
9.628.'E-02 
9,2463E-02 
8.8832E-02 
8.5369E-02 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.oooE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O. 000 E+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE-t-OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

9.990E+00 

9.633E+00 

8.847E+OO 
7.45IE+00 

6.263E+00 

5.266E+00 

4.410E+00 
3.692E+OO 

3.09IE+00 

2.5'88E+00 

2. I 66E+00 

1.813E+00 

1.515E+OO 
1.262E+00 

1.05IE+00 
8,756E-OI 

7.294E-OI 

6.076E-01 

5.061 E-Ol 

4.216E-01 

' . .'iI?F-()1 

2.925E-01 

2.437E-01 

2.030E-0l 

1.702E-01 
:,429E-·OI 

l.200E-O I 
1.008E-OI 
8.463E-02 
7.106E-02 
5.967E-02 

nm 

I. 146E-01 
1.142E-OI 

1.I35E-01 

1.124E-01 

1.118E-01 
I.OSIE-OI 

9.834E-02 

9.200E-02 

8.606E-02 

8.050E-02 

7.53IE-02 

7.045E-02 
6.590E-02 

6.165E-02 
5.767E-02 

5.395E-02 

5.046E-02 

4.72IE-02 

4.416E-02 
4.13IE-02 

3.864E-02 

3.615E-02 

3.38lE-02 
J.163E-02 

2.959E-02 

2.768E-02 

2.589E-02 

2.422E-02 
2.266E-02 
2.120E-02 
1.998E-02 

1.983E-02 

1.968E-02 

1.960E-02 

1.949E-02 

1.920E-02 

1.855E-02 
1.735E-02 

1.623E-02 

1.518E-02 

1.420E-02 
1.329E-02 

1.243E-02 

1.163E-02 

I.088E-02 

1.017E-Ol 
9.518E-03 

8.903E-03 
8.329E-03 

7.79IE-03 

7.288E-Oj 

6.818E-03 

6.378E-03 

5.966E-03 
S . .'iRIE-m 

5.22IE-03 

4,884E-03 

4.569E-03 

4.274E-03 
3.998E-03 
3.740E-03 
3.498E-03 
3.273E-O:l 
3.06IE-03 
2.864E-03 
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Hf Z = 72 

~tomic weight .. 1.784900E+02 g/mol, nominal density p (g/cm3
) .. 1.3290E+OI 

,!..(barns/atom) .. f.L(cm2/g) X 2.96390E+02, E(eV) f.L(cm2/g) - !l(e/atom) X 2.35757E+05 

:0 edges. Edge energies (ke V): 

6.53508E+OO L J.I2707E+OO L II 
\1 2.60090E+OO M II ~.36540E+OO MIll. 
~I V l.66\~EIOO N [ 5.3SIOOE-OO N II 

S IV 2.23800E-OO N V 2.13700E-OO 0 I 
o HI 6.49000E-02 N VI 3.81000E-02 N VII 
Relativistic correction estimate irel (H82,3/5CL) .. -l.35l4E+OO. -8.0280E-Ol elatom 
\uclear Thomson correction iNT" -1.5933E-02 elatom 

E 
keV 

4.900000E-03 
4.975000E-03 
4.995000E-03 
5.025000E-03 
5.100000E-03 
1.069000E ...,02 
1.I4276IE-02 
1.221612E-02 
1.30S903E-Q2 

1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.675800E -02 
1.701450E-02 
1.705382E-02 
1.708290E-02 
1.718550E-02 
1.744200E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
2.99MOOE-02 
3.044700E-02 
3.056940E-02 
3.075300E-02 
3.109002E-02 
3.1212ooE-02 
3.323523E -02 
3.552846E-02 
3.7338ooE-02 
3.790950E-02 
3.797993E-02 
3.806190E-02 
3.829050E-02 
:U<)l6?OOJ: -m 

4.060054E-02 
4.340198E-02 
4.639671 E -02 
4.959809E-02 
5.302035E-02 
5 .667876E -02 
6.058959E - 02 
6.3602ooE - 02 
6,457550E-02 
6,477028E-02 

fl 
elatom 

8.07421E+OO 
7.62222E+OO 
7.09825E+OO 
7.62497E+OO 
8.07584E+OO 
8.92457E+OO 
9.03059E+OO 
9.15381E+OO 
9.28691E+OO 

9.41 862E+OO 
9.53125E+OO 
9.60064E+oo 
9.50328E+OO 
9.28984E+OO 
9. I 8348E+00 
9.00587E+00 
9.325OOE+OO 
9.6 1 790E+OO 
9.90396E+00 
I.OOS24E+0 1 
I.OOS56E+0 1 
9.94564E+OO 
9.70585E+00 
9.28520E+00 
8.54989E+OO 
6.97692E+00 
5.07695E+OO 
2.01609E+00 

- 1.66293E+OO 
2.20774E+OO 
5.03434E+00 
5.58090E+00 
9.04873E+00 
1.00316E+OI 
9.46532E+00 
8.IIOOIE+00 
7.6 I 463E+OO 
6.34795E+00 
8.2641 JE+oo 
lonmIF+(); 

l.16878E+OI 
1.27823E+0 1 
1,32949E+01 
1.34529E+0 1 
1.33571 E+O 1 
1.31397E+0 J 
1.28444E+0 I 
1.26033E+0 1 
1.25128E+0 I 
l . 24850E+O I 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
1.0218E+00 
1.0141E+OO 
1.9327E+OO 
2.07 I 7E+OO 
2. I 926E+OO 
2.2158.38+00 

2.3530E+OO 
2.3829E+OO 
2.3763E+OO 
2.3483E+OO 
2.3358E+OO 
2.3338E+OO 
2.3322E+OO 
2.9002E+00 
2.8639E+00 
2.7511E+00 
2.5735E+00 
2.4055E+OO 
2.2437E+OO 
2.0894E+00 
1.9469E+OO 
I. 82 1 3E+OO 
1.7179E+00 
1.6794E+00 
1.6625E+00 
1.6584E+00 

. 8.8980E+OO 
8.7271E+00 
8.6669E+00 
7.7757E+00 
6.91 88E+00 
6.2957E+00 
6.1 I 46E+oo 
6.0929E+OO 
6.0677E+OO 
9.5352E+00 
q 104JJ:+()() 

8.6704E+00 
7.8368E+00 
7.0954E+OO 
6,4926E+00 
6.0680E+00 
5.8379E+00 
5.8027E+00 
5.8945E+00 
5.9426E+00 
5.9533E+00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.7938E+04 
4.6879E+04 
4.2624E+04 
4.2740E+04 
4.2314E+04 
4.13108+04 

3.9738E+04 
3.7645E+04 
3.5117E+04 
3.3036E+04 
3.2365E+04 
3.2263E+04 
3.2186E+04 
3.9787E+04 
3.871IE+04 
3.5577E+04 
3.1 1 32E+04 
2.7222E+04 
2.3752E+04 
2.069 1 E+04 
1.8035E+04 
1.5782E+04 
1.3926E+04 
1 . .3l0.3E+04 
1.2873E+04 
1.2790E+04 
6.82 1 3E+04 
6.61 78E+04 
6.5464E+04 
5.5158E+04 
4.591IE+04 

. 3.9752E+04 
3.8026E+04 
3.782 1 E+04 
3.7584E+04 
5.8709E+04 
'i f-i44'iF+0.1 

5.0347E+04 
4.2569E+04 
3.6054E+04 
3.0862E+04 
:2.6982E+04 
2.4283E+04 
2.2579E+04 
2.1849E+04 
2.1 696E+04 
2.1669E+04 

I.07394E+OO 
2.10760E+OO 
4.37000E-OO 

1.71000E-02 
3.06000E-02 

a(coh+inc) 
cm2/g 

5.1658E-06 
5.6145E-06 
5.7391E-06 
5.9300E-06 
6.4289E-06 
2.605IE-04 
3.5247E-04 
4.7450E-04 
6.3:5:5:58-04 
8.4702E-04 
1.1 232E-03 
1.4822E-03 
1.8129E-03 
1.9281E-03 
1.9462E-03 
1.9596E-03 
2.0076E-03 
2.131IE-03 
2.5430E-03 
3.3067E-03 
4.279IE-03 
5.510SE-03 
7.0633E-03 
9.0102E-03 
I.l440E-02 
I. 4456E-02 
1.6071E-02 

1.693IE-02 
1.7165E-02 
1.7520E-02 
[ .8183E-02 
1.8427E-02 
2.2766E-02 
2.8372E-02 
3.3326E-02 
3,4989E-02 
3.5198E-02 
3.544IE-02 
3.6125E-02 
"'.7R68F-n2 

·+.3468E-02 
5.3439E-02 
6.5403E-02 
7.969IE-02 
9.6671E-02 
L1675E-Ol 
1.404OE-01 
1.6011E-OI 
1.6675E-OI 
1.6809E-OI 

L 
M 
N 

o 
o 

III 
IV 
III 

II 
IV 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
0.0008+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+W 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE ... 00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

9.56070E+OO 
1.71640E+OO 
3.80400E-Ol 

1.71000E-02 
5.00000E-03 

nm 

2.530E+02 
2.492E+02 
2.4B2E+02 
2.467E+02 
2.43IE+02 
1.160E+02 
1.085E+02 
1.015E+02 
9.4948+01 

8.88IE+OI 
8.308E+Ol 
7.772E+OI 
7.399E+01 
7.287E+01 
7.270E+01 
7.258E+OI 
7.214E+OI 
7.I08E+Ol 
6.801E+01 
6.362E+OI 
5.95IE+OI 
5.567E+OI 
5.208E+01 
4.872E+OI 
4.557E+Ol 
4.263E+Ol 
4.1J4E+Ol 

4.072E+01 
4.056E+OI 
4.032E+0[ 
3.988E+OI 
3.972E+OI 
3.73!E+OI 
3.490E+OI 
3.32IE+01 
3.271E+Ol 
3.264E+OI 
3.257E+01 
3.238E+OI 
1. 190F+Ol 

3.054E+OI 
2.857E+OI 
2.672E+01 
2.500E+OI 
2.338E+OI 
2.187E+OI 
2.046E+Ol 
1.949E+01 
1.920E+01 
1.914E+01 
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498 C.T.CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

6.4835IOE-02 
6.522450E-02 
6.6 1 9800E-02 
6~9~3942E -02 
7.40"i-695E-<l2 
7.912411E-0).. 
8.458368E-02 
9.041 995E-02 
9 .665893E -02 
1.033284E-01 
1.104581E-01 
1.180797E - 01 
J.262272E-Ol 
J.349368E-Ol 
1.442475E-OI 

J.542005E-OI 
1.648404E-OI 
1.762144E-Ol 
I.RR~7~'lE-OI 

2.013709E-Ol 
2.094260E-OI 
2.126315E-0I 
2.134863E-OI 
2.1 47685E-01 
2.152655E-OI 
2.179740E-OI 
2.193240E-OI 
2.2268!oE-OI 
2.235762E-OI 
2.249190E-Ol 
2.282760E-Ol 
2.301188E-Ol 
2.459970E-Ol 
2.629708E-01 
2.81 I 158E-Ol 
3.005128E-OI 
3.212482E-Ol 
3.434143E -0 I 
3.671099E-0l 
3.727920E-OI 
3.784980E-OI 
3.800196E-OI 
3.823020E-OI 
3.880080E -0 I 
3.924405E-OI 
4.195189E-UI 

4.282600E - 0 1 
4.348150E-01 
4,365630E-OI 
4 .. 191 R'iOF-O I 

4.457400E-OI 
4.484657E - 01 
4. 794098E -0 I 
5.12489IE-OI 
5.273380E-OI 
5.354095E -0 I 
5.375619E-0 I 
5.407905E-OI 
5.478508E-OI 
5.488620E -0 I 
5.856525E -0 [ 
6.260625E-OI 
6.692609E-Ol 
7.154399E-Ol 
7.648052E-OI 

fl 
elatom 

1.24699E+01 
1.24674E+O 1 
1.24235E+O 1 
1.22607E+O 1 
1.20617E+OI 
1.l9422E+O I 
1.19154E+01 
1.19887E+o 1 
1.2 17 IOE+OI 
L2450lF.ol 

1.28278E+O I 
1.32971E+Ol 
1.38486E+O 1 
1.44715E+01 
1.51533E+OI 
1.58793E+01 
1.66312E+O 1 
1.73823E+01 
I.SOS12E+Ol 

I. 85700E+O1 
I. 83866E+O1 
1.758 I 8E+O 1 
1.64223E+0 I 
1.78002E+01 
1.81313E+OI 
1.90228E+01 
1.92392E+OI 
1.92015E+OI 
1.84909E+01 
1.96490E+OI 
2.09258E+0 1 
2. 1 3490E+0 1 
2.33999E+O I 
2.4697IE+01 
2.59238E+0 1 
2.72944E+OI 
2.87745E+01 
3.0 L088E+0 I 
3.09425E+O I 
3.09653E+0 I 
3.06218E+OI 
3.00022E+0 I 
3.07720E+01 
3.IS793E+Ol 
3.19391E+OI 
J.JJU6JE+O 1 
3,35949E+Ol 
3.36968E+Ol 
3,35866E+Ol 
~.3&555E4-0 1 

3.42364E+OI 
3.43589E+O 1 
3.54489E+O I 
3.6316IE+Ol 
3.65765E+0 1 
3.65545E+0 1 
3.63397E+O 1 
3.66904E+01 
3.70817E+O 1 
3.7123IE+OI 
3.82272E+0 1 
3.9 1 669E+O 1 
4.00051 E+O 1 
4.07725E+O I 
4.1 4656E+O I 

h 
elatom 

5.9569E+00 
6.0278E+00 
6.0902E+00 
6.3289E+00 
6.7968E+00 
7.3742E+00 
8.0377E+OO 
8.7649E+00 
9.5362E+OO 
L0333E4-01 

1.1 1 36E+OI 
1.1931E+OI 
1.2706E+OI 
1.3452E+Ol 
J.4162E+Ol 
1.4832E+Ol 
1.5458E+Ol 
1.6042E+Ol 
1.6584E+01 

1.7086E+Ol 
1.7365E+OI 
1.7470E+OI 
1.7497E+OI 
1.99IOE+OI 
1.9898E+OI 
1.9840E+OI 
1.9814E+01 
1.9758E+OI 
1.9744E+OI 
2. 1 424E+OI 
2. 1 257E+OI 
2.1 I 75E+O I 
2.0708E+OI 
2.0657E+OI 
2.0872E+01 
2. I 096E+O 1 
2.1217E+01 
2.0505E+OI 
1.9809E+OI 
1.9652E+OI 
1.9499F.+Ol 

1.9458E+OI 
2.0730E+OI 
2.0594E+01 
2.0490E+OI 
1.9904E+Ol 
1.9730E+OI 
1.9604E+OI 
1.9570E+Ol 
1.9&6-1E+OI 
1.9748E+OI 
1.970IE+01 
1.9200E+OI 
1.8717E+01 
1.8513E+Ol 
1.8404E+01 
1.8376E+OI 
1.8860E+01 
I. 8769E+01 
1.8756E+OI 
1.8297E+OI 
1.7803E+OI 
1.7279E+OI 
1.672IE+01 
1.6126E+Ol 

2.166IE+04 
2. I 788E+04 
2. I 690E+04 
2. I 550E+04 
2. 1 649E+04 
2.1 972E+04 
2.2403E+04 
2.2853E+04 
2.3259E+04 
2.3576Et0-1 

2.3768E+04 
2.3822E+04 
2.3732E+04 
2.3504E+04 
2.3 I 47E+04 
2.2676E+04 
2.2109E+04 
2.1 462E+04 
2.0755ET04 

2.0004E+04 
1.9548E+04 
1.9370E+04 
1.9323E+04 
2. 1 856E+04 
2. 1792E+04 
2. 1 459E+04 
2. 1 299E+04 
2.09 1 8E+04 
2.0820E+04 
2.2456E+04 
2. 1 954E+04 
2. 1 694E+04 
1.9846E+04 
1.8519E+04 
1.7504E+04 
1.6550E+04 
1.557IE+04 
1.4077E+04 
1.2722E+04 
1.2428E+04 
L2145E4-04 

1.2072E+04 
1.2784E+04 
1.2513E+04 
l.2310E+04 
1.1 1 85E+04 
1.086IE+04 
1.0629E+04 
I.0569E+04 
1.0663E+04 

I.0445E+04 
1.0357E+04 
9.4417E+03 
8.6103E+03 
8.2766E+03 
8.104DE+03 
8.0590E+03 
8.2219E+03 
8.0770E+03 
8.0566E+03 
7.3654E+03 
6.7040E+03 
6.0867E+03 
5.5100E+03 
4.9710E+03 

a(coh+inc) 
cm2/g 

1.6854E-OI 
1.7125E-01 
1.7811E-0i 
2.0039E-01 
2.3787E-OI 
2.81I7E-OI 
3.3095E-OI 
3.879IE-OI 
4.5278E-01 
5.2633E 01 

6.0932E-Ol 
7.0252E-01 
8.0672E-OI 
9.2265E-OI 
I.0510E+OO 
1.1926E+OO 
1.3479E+00 
1.5 1 75E+OO 
1.7018ETOO 

1.90 1 2E+OO 
2.0255E+00 
2.075IE+OO 
2.0884E+OO 
2.1082E+OO 
2.1 I 59E+OO 
2. I 578E+OO 
2. 1 787E+OO 
2.2307E+OO 
2.2446E+OO 
2.2654E+OO 
2.31 74E+00 
2.3459E+OO 
2.5913E+OO 
2.8516E+OO 
3. 1 266E+OO 
3.4155E+OO 
3.7176E+OO 
4.03 1 8E+OO 
4.3570E+OO 
4.4332E+OO 
4.5092E4-00 

4.5293E+OO 
4.5594E+OO 
4.6341E+OO 
4.6917E+OO 
5.0345E+OO 
5.14ISE+OO 
5.2211 E+OO 
5.2421 E+OO 
5.273513 ... 00 

5.3514E+OO 
5.3835E+OO 
5.7367E+00 
6.0923E+OO 
6.2447E+00 
6.3256E+OO 
6.3470E+OO 
6.3789E+00 
6. 4479E+OO 
6.4578E+00 
6.8014E+00 
7.1503E+00 
7.4922E+OO 
7.8248E+OO 
8.1457E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.912E+Ol 
1.901E+Ol 
1.873E+Ol 
1.791E+OI 
1.675E+Ol 
1.567E+OI 
1.466E+01 
1.371E+OI 
1.283E+OI 
1.200E+OI 
1.I22E+Ol 
1.050E+OI 
9.822E+OO 
9.1 88E+OO 
8.595E+OO 
8.040E+OO 
7.52IE+OO 
7.036E+OO 
o.':>lS:lh+OO 
6. I 57E+OO 
5.920E+OO 
5.83IE+OO 
5.80SE+OO 
5.773E+OO 
5.760E+OO 
5.68SE+OO 
5.653E+OO 
5.568E+OO 
5.546E+OO 
5.512E+OO 
5.431E+OO 
5.388E+OO 
5.04DE+OO 
4.715E+OO 
4.410E+OO 
4. 1 26E+OO 
3.859E+OO 
3.610E+OO 
3.377E+OO 
3.326E+OO 
3.276E+OO 

3.263E+OO 
3.243E+OO 
3.1 95E+OO 
3. 1 59E+OO 
2.955E+OO 
2.895E+OO 
2.851E+OO 
2.840E+OO 
2.823E+OO 

2.782E+OO 
2.765E+OO 
2.586E+OO 
2.419E+OO 
2.351E+OO 
2.316E+OO 
2.306E+OO 
2.293E+OO 
2.263E+OO 
2.259E+OO 
2.1 i7E+OO 
1.980E+OO 
1.853E+OO 
1.733E+OO 
1.62 1 E+OO 
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f\sLE I: fonn factors, attenuation an<1 scattering cross-sections, Z- 1-92, from E- 0.001-0.010 keY (1) E - 400-1000 k.eV - CUIlLillucu. 

~~============================================================================ 
E 
keY 

8.l75768E-OI 
8.739896E-Ol 
9.34294SG..,-OI 
9.9S7612E~1 

1.067676E+OO 
\.l41345E+OO 
1.220098E+OO 
1.304285E+OO 
1.394281 E+OO 
1.490486E+OO 
1.593329E+OO 
1.628466E+OO 
I. 653392E+oo 
1.660038E+OO 
1.670009E+OO 
1.682072E+OO 
1.694934E+OO 
1.70326?El-00 

1.707818E+OO 
1.7 1 4684E+OO 
1.724982E+OO 
1.750728E+OO 
1.820795E+OO 
1.946430E+OO 
2.065448E+00 
2.080733E+OO 
2.097062E+00 
2.105492E+00 
2.1 lSI 38E+00 
2. I 49752E+00 
2.224304E+00 
2.318092E+00 
2.353573E+00 
2.363035E+00 
2.377781 E+OO 
2.41 2708E+OO 

2.S41848E+00 
2.S48882E+00 
2.S87895E+00 
2.S98299E+00 
2.6 1 3904E+00 
2.652918E+OO 
2.7 1 7235E+OO 
2.904724E+00 
3.105150E+00 
3.3. 19406E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
4.334821 E+oo 
4.633924E+00 
4.953664E+00 
5.295467E+00 
.3.6608.3.3E .... OO 

6.05 1 453E+00 
6. 469OO4E+00 
6.9 1 5365E+00 
7.392525E+00 
7.902609E+00 
8.447890E+00 
9.030794E+00 
9.369486E+00 
9.5 1 2897E+00 
9.551 14DE+00 
9.608504E+00 

JI 
e/atom 

4.2067SE+O 1 
4.25808E+O I 
4.303 1 3E+O 1 
4.36052E+0 I 

~.32914E+Ol 

4.25770E+O 1 
4.14099E+O I 
3.95785E+O I 
3.65811E+Ol 
3.09369E+Ol 
1.50000E+O I 

- 2.08666E+OO 
-4.64652E+OI 
-1.15388E+02 
- 5 .47947E+OO 

3.79306E+O I 
4.54581 E+O I 
3.88735E+Ol 

2.99 I 26E+O I 
- 1.42683E+O 1 

5.6001 2E+O I 
8.78383E+OI 
6.87SI 3E+Ol 
5.38675E+Ol 
4.86944E+O I 
4.79586E+Ol 
4.65724E+0 1 
4.41 967E+O I 
4.66819E+0 1 
4.92237E+OI 
5.23336E+0 1 
5 .50735E+0 1 
5.53517E+OI 
5.46722E+01 
5.60746E+01 
5.78045E+OI 

6.09078E+0 1 
6.10016E+01 
6. I 2062E+O 1 
6.07877E+0 1 
6. 1 6220E+0 1 
6.26889E+OI 
6.37299E+Ol 
6.54421 E+O 1 
6.65998E+0 1 
6.7 4262E+0 1 
6.83684E+0 1 
6. 87254E+0 1 
6.89327E+0 1 
6.91536E+0 1 

6. 91625E+0 J 

6.91439E+0 I 
6.90244E+0 1 
6.8824BE-..O 1 

6.85712E+01 
6.82652E+0 1 
6.78987E+C 1 
6. 74502E+O I 
6.685 49E+0 1 
6.59896E+0 J 

6.44545E+0 1 
6.23.161 E+Ol 
5.9 .. U52E+0' 
5.6021 OE+O i 
5.94578E+0 1 

h 
e/atom 

1.5498E+Ol 
1.4845E+Ol 
1.4171E+Ol 
1.3495E+OI 
1.2380E+OI 
1.I375E+0l 
1.0477E+OI 
9.6706E+OO 
8.9457E+OO 
8.2930E+OO 
7.6899E+OO 
7.5037E+OO 
7.3776E+OO 
7.3448E+OO 
l.4109E+02 
I.0230E+02 
7.3379E+Ol 
5.9SS2E,OI 

5.3322E+OI 
4.5275E+OI 
1.2230E+02 
6.5809E+Ol 
2.5 1 92E+O 1 
2.0985E+Ol 
2.2898E+OI 
2.3257E+OI 
2.365IE+OI 
2.3858E+Ol 
2.887IE+01 
2.9497E+01 
3.01 1 4E+0 1 
2.9664E+Ol 
2.9292E+Ol 
2.9179E+01 
3.0856E+OI 
3.0296E+Ol 

2.7955E+01 
2.7825E+OI 
2.7107E+Ol 
2.6917E+01 
2.7787E+OI 
2.7079E+OI 
2.5965E+Ol 
2.3 1 96E+01 
2. 1 OOOE+O 1 
I. 9064E+ 0 I 
l.72ooE+OI 
1.5517E+OI 
1.4024E+Ol 
1.2659E+OI 
1.1413E+OI 
[.0286E+OI 
9.2735E+00 
8.J649E ... OO 

7.5559E+00 
6.8346E+00 
6.!907E+00 
5.6052E+00 
5.0609E+00 
4.5757E+00 
.. tI277E+OO 
3.8676E+OO 
3.7646E+00 
3.7379E+OO 
i .0373E+01 

4.4689E+03 
4.0043E+03 
3.5758E+03 
3. I 855E+03 
2.7336E+03 
2.3497E+03 
2.0245E+03 
1.7480E+03 
1.5 1 26E+03 
1.3117E+03 
1.I378E+03 
1.0863E+03 
1.0520E+03 
1.043 I E+03 
1.99 1 8E+04 
1.4338E+04 
I.0207E+04 
S.2170E,03 

7.3609E+03 
6.2250E+03 
1.6715E+04 
8. 8620E+03 
3.2619E+03 
2.5418E+03 
2.6 I 36E+03 
2.635IE+03 
2.6590E+03 
2.6714E+03 
3.2 1 34E+03 
3.2349E+03 
3.1919E+03 
3.0 I 69E+03 
2.9342E+03 
2.9111E+03 
3.0593E+03 
2.?604E+03 

2.5928E+03 
2.5736E+03 
2.4694E+03 
2.4423E+03 
2.5062E+03 
2.4065E+03 
2.2528E+03 
1.8827E+03 
1.5944E+03 
1.3540E+03 
I. 1 428E+03 
9.6438E+02 
8.1535E+02 
6.8851E+02 
5.8067E+02 
4.8956E+02 
4. 1 286E+02 
3.4837E-r02 

2.9437E+02 
2.4908E+02 
2.1105E+02 
1.7876E+02 
1.5098E+02 
1.2769E+02 
1.0776E+02 
9.7317E+01 
9.3298E+01 
9.2265E+Ol 
2.5452E+02 

a(coh+inc) 
cm2/g 

8.4524E+OO 
8.7426E+OO 
9.01 43E+OO 
9.2654E+OO 
9.4940E+OO 
9.6983E+OO 
9. 8769E+OO 
1.0028E+OI 
1.01 52E+OI 
I.0247E+OI 
J.0312E+Ol 
1.0327E+OI 
I.0336E+OI 
J.0338E+01 
1.034 1 E+O1 
1.0344E+01 
1.0347E+01 
l.031SE.Ol 

1.0349E+OI 
1.0350E+Ol 
I.0352E+Ol 
1.0354E+OI 
I.0354E+OI 
1.0331E+OI 
1.0287E+OI 
l.0280E+OI 
1.0272E+OI 
1.0267E+OI 
1.026 1 E+O1 
1.0244E+OI 
I.0200E+OI 
1.01 36E+OI 
1.0111E+OI 
1.0104E+Ol 
1.0092E+OI 
1.OO66E+OI 

9.9595E+00 
9.9534E+00 
9.9 I 94E+00 
9.9 1 02E+00 
9.8963E+OO 
9.8612E+OO 
9.8019E+00 
9.62 1 2E+00 
9.419IE+00 
9. 1 975E+00 
8.958 1 E+OO 
8.7029E+00 
8.4339E+00 
8.1532E+00 
7.8627E+00 
7.5643E+00 
7.2602E+00 
Ci.9520E"I"OO 

6.6417E+00 
6.3310£+00 
6.0213E+00 
5.7 1 44E+00 
5.4115E+00 
5.1 1 38E+00 
4.8226E+00 
4.6650E+00 
4.6007E+00 
4.5838E+00 
4.5586E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEtOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE"I"OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 

A 
nm 

1.516E+OO 
1.419E+OO 
1.327E+OO 
1.24lE+OO 
1.161E+OO 
1.086E+OO 
l.OI6E+OO 
9.506E-Ol 
8.892E-Ol 
8.318E-Ol 
7.78lE-OJ 
7.614E-Ol 
7.499E-OI 
7.469E-OI 
7.424E-OI 
7.371E-OI 
7.315E-Ol 
7.279E-Ol 

7.260E-01 
7.23IE-OI 
7.18SE-01 
7.082E-OI 
6.809E-Ol 
6.370E-OI 
6.oo3E-OI 
5.959E-OI 
5.912E-01 
5.889E-OI 
5.853E-OI 
5.767E-01 
5.574E-OI 
5.349E-OI 
5.268E-OI 
5.247E-01 
5.214E-OI 
5.139E--Ol 

4.878E-OI 
4.864E-OI 
4.791E-OI 
4.772E-OJ 
4.743E-01 
4.674E-OI 
4.563E-Ol 
4.268E-OI 
3.993E-OI 
3.735E-Ol 
3.494E-01 
3.269E-OI 
3.058E-OI 
2.860E-OI 
2.676E-OI 
2.503E-OI 
2.34IE-OI 
2.190E- 01 

2.049E-OI 
1.917E-Ol 
1.793E-OI 
1.677E-Ol 
1.569E-01 
1.468E-01 
1.373E-01 
1.323E-01 
1.303E-OI 
1.298E-OI 
1.290E-01 



500 C.T.CHANTLER 

TABLE I: Fonn factors. attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 I 0 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

9.653919ETOO 

9.75 I 914E+00 

1.032004E+0 I 

1.05246IE+OI 

1.0685700+0 I 

1.072866E+o 1 

1.07931 OE+O I 
1.095419E+OI 

1.1 032 I 2E+0 I 
J.JU4:529E+Ul 
1.121435E+0 I 

1.125943E+0 I 

1.132705E+0 I 

1.l49611E+OI 

1.179334E+0 I 

1.260708E+0 I 
1.347697E+0 I 
1.440688E+0 I 
1.540095E+OI 

1.646362E+0 I 
1.759961E+01 

1.88 I 398E+0 I 
2.011215E+OI 

2.1 49988E+O I 
2.298338E+O 1 

2.456923E+O I 
2.626450E+OI 
2.807676E+OI 
3.001405E+OI 

3.208502E+O I 
3.429889E+O 1 

3.666551 E+O 1 

3.9 1 9543E+O 1 
4. 1 89992E+0 1 

4.47910IE+01 

4.7881 59E+0 I 
5.118542E+01 

5.471721 E+OI 
5 .849270E+0 I 

6.252870E+0 1 
6.404378E+O 1 
6.502405E+0 1 

6.528545E+0 1 

6.567755E+0 1 

6.665782E+0 I 
6.6843 1 8E+0 I 

7. 1 45536E+Ol 

7.638578E+0 1 
8.16564DE+0 I 
S.729069E-t-OI 

9.331374E+01 

9.975239E+01 

" .066353E+02 
1.1 ~993 I E+02 

1.218587E+02 

1.302669E+02 

1.392553E+02 

1,48864DE+02 
1.59 ! :'56E+02 
1.701159E+02 

1.818539E+02 

1.9..\.40 18E+02 

2.078156E+02 

2.2.2 I 548E+02 
2.374835E+02 

I, 
elatom 

6.0918.5ETO) 

6.24638E+O I 

6.45998E+O I 

6.43529E+O I 
6.3 I 524E+O 1 

6. 1 4934E+o 1 

6.32855E+O 1 

6.48990E+O 1 

6.52 I 80E+O I 
6.)2-'68E+Ul 
6.52382E+O I 

6.45312E+O I 
6.55849E+O I 

6.67877E+O 1 
6. 78684E+O I 

6.95052E+OI 

7 .04863E+O I 

7.1 I 522E+O I 
7.16018E+01 

7 . 1 8997E+0 I 

7.20921E+01 

7.22104E+OI 
7.23359E+OI 

7.23919E+01 

7.24141E+OI 

7.23832E+OI 

7.23387E+OI 
7.22919E+OI 
7.22127E+OI 

7 .21207E+O 1 
7.20209E+OI 

7.19153E+OI 
7 .18046E+O 1 
7. 1 6879E+0 1 

7.15613E+OI 

7.14197E+01 
7 . I 2520E+O I 

7. I0351E+01 
7.07 1 49E+OI 

7 .00604E+0 I 

6.94683E+0 I 
6.83536E+0 I 

6.70 188E+0 I 

6.83677E+0 I 

6.95858E+0 I 
6.97049E+0 I 

7.09895E+Ol 
7.15015E+OI 
7.18021 E+OI 
7 .19969E-t-O I 

7.21242E+01 

7.22082E+01 

7 .22630E+0 I 
7.2297 4E+0 I 

7.23173E+01 

7.23272E+01 
7.23560E+0 I 

7.23494E+01 
7 .23382E+O! 

7.23239E+01 

7 .23076E+0 I 

7.22902E+0 I 

7.22722E+0 1 

7.2254IE+01 

7.2236IE+OI 

12 
e/atom 

I.0263E-t-OI 

1.003IE+01 

8.9060E+00 

8.5827E+00 

8.3464E+00 

8.2858E+00 

1.1 547E+0 I 

1.12 I 6E+O I 

1.I063E+OI 
I.I0J/E+UI 
1.0718E+OI 

1.0636E+Ol 
1.2203E+OI 

1.I917E+Ol 
1.1 453E+OI 

1.0335E+OI 

9.3120E+00 
8.3767E+00 
7.5130E+OO 

6.7329E+00 

6.0332E+00 

5.4086E+00 

4.8448E+00 

4.3415E+00 

3.8876E+00 

3.4797E+00 

3.1 I 72E+OO 
2.7722E+00 
2.4608E+00 

2. 1862E+00 

1.9439E+00 

1.7298E+00 
1.5404E+00 

1.3723E+00 

1.221IE+00 

1.0864E+00 
9.6347E-01 

8.5374E-01 
7.5663E-OI 

6.7096E-OI 

6.4276E-Ol 
6.2552E-01 

6.2105E-OI 

3.2419E+00 

3. 1695E+00 
3.1561E+00 

2.8423E+00 

2.5508E+00 
2.2872E+00 
2.045SE ... OO 

1.8267E+00 

1.6314E+00 

1.4571E+00 

1.3016E+00 

1.1628E+OO 

1.0390E+00 
9.2499E-OI 

8.2342E-0 1 
7 . .3307E-OI 

6.5271 E-OI 

5.8120E-OI 

5.1758E-OI 
4.6096E-01 

4.1057E-OI 
3.657IE-01 

2.5063ET02 

2.4251E+02 

2.0345E+02 

1.9226E+02 

1.8415E+02 

1.8208E+02 

2.5222E+02 

2.4140E+02 

2.3641E+02 
LJjj8E+02 

2.2532E+02 

2.2269E+G2 
2.5398E+02 

2. 444OE+02 

2.2896E+02 

J.9328E+02 

1.6290E+02 

1.3708E+G2 
1.1501E+02 

9.6414E+01 

8.0819E+OI 

6.7775E+01 
5.679IE+GI 

4.7607E+OI 

3.9878E+OI 

3.3390E+OI 

2.7981E+01 
2.3278E+OI 
1.9329E+OI 

1.6064E+01 
1.3362E+01 

1.1122E+01 
9.2652E+00 

7.72 1 5E+00 

6.4274E+00 

5.3490E+00 
4.4377E+00 

3.6785E+00 
3.0496E+00 

2.5298E+OO 

2.3661E+OO 

2.2679E+00 

2.2427E+00 
I. I 637E+0 I 

1.1210E+01 

1.1132E+01 

9.3777E+00 

7.8727E+00 
6.6035E+00 
5 . .::;z54E ... OO 

4.6 I 53E+00 

3.8556E+00 

3.2214E+00 

2.6919E+00 

2.2497E+00 

1.8804E+00 

1.5660E+00 

1.304IE+00 
I.0860E+OO 

9.0456E-01 

7.5347E-Ol 

6.2768E-OI 

5.2293E-OI 

4.3570E-01 
.<.6305E-01 

rr(coh+inc) 

cm2/g 

4.5388E"t"OO 

4.4965E+OO 

4.2632E+00 

4. 1 838E+OO 

4.1229E+OO 

4.1069E+OO 

4.0831E+00 

4.0245E+OO 

3.9966E+OO 
J.9919E+OO 
3.9326E+OO 

3.9 I 70E+OO 
3.8938E+OO 

3.8368E+00 

3.7397E+OO 

3.4928E+00 
3.2564E+OO 

3.0308E+OO 
2.lH6IE+UU 

2.6 1 24E+OO 

2.4197E+OO 

2.2380E+00 
2.0669E+OO 

1.906SE+OO 

1.7563E+OO 

1.6 1 6OE+OO 

1.485SE+00 
1.364IE+00 
1.2517E+00 

1.1476E+00 

1.0516E+00 
9.6318E-01 

8.8190E-OI 
8.0734E-OI 

7.3907E-OI 

6.7666E-01 
6.1972E-01 

5.6785E-01 
5.2067E-01 

4.7781E-01 

4.6343E-OI 

4.5455E-Ol 

4.5224E-OI 

4.4882E-OI 

4.4048E-OI 

4.3894E-OI 

4.0372E-O\ 

3.7184E-01 
3.430IE-01 
J.IG95C-OI 

2.9343E-01 

2.7219E-01 

2.530IE-01 

2.3570E-OI 

2.2007E-01 

2.0595E-01 
1.9317E-OI 

1.8160E-01 
1.711IE-OI 

1.6158E-OI 

l.5290E-01 

1.4498E-01 
1.3772E-01 

UI06E-O] 

i,249."lE-01 

O.OOOETOO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
U.UUUE+UU 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 

O.OOOE+OO 

O.OOOE+oo 

O.OOOE+OO 
9.432E+OO 

9.093E+00 
9.03IE+00 
7.633E+00 

6.422E+00 
5.400E+OO 
4.5J2C ... OO 

3.79SE+00 

3. I 78E+00 

2.661E+OO 

2.228E+00 

I. 866E+00 

1.562E+00 
1.302E+00 

1.085E+00 
9.044E-OI 

7.537E-OI 

6.281E-01 

5.235E-01 

4.363E-01 

3.636E-01 

3.030E-OI 

nm 

1.284E-OI 

1.271E-01 
1.20lE-01 

1.178E-01 

1.1 60 E-O I 

l.lS6E-OI 

1.149E-01 

1.132E-OI 

1.124E-OI 
1.!23E-Ul 
I.106E-OI 
LlOIE-(}1 

1.095E-OI 

1.078E-01 
1.051E-01 

9.834E-02 
9.200E-02 

8.606E-02 
1j.0:">UE-02 

7.531E-02 
7.045E-02 

6.590E-02 
6.165E-02 

5.767E-02 

5.395E-02 
5.046E-02 

4.721E-02 
4.416E-02 
4.13IE-02 

3.864E-02 

3.6ISE-02 
3.38IE-02 

3.163E-02 

2.959E-02 

2.768E-02 

2.589E-02 
2.422E-02 

2.266E-02 

2.120E-02 
1.983E-02 

1.936E-02 
1.907E-02 

1.899E-02 

1.888E-02 

1.860E-02 

1.855E-02 

1.735E-02 

1.623E-02 
1.518E-02 
1.420E -02 

1.329E-02 

1.243E-02 

1.163£-02 

1.088E-02 

1.017E-02 

9.518E-03 

8.903E-03 

8.329E-03 
7.79IE-OJ 

7.288E-03 

6.818E-03 

6.378E-03 

5.966E-03 

5.58IE-03 

5.22IE-03 
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T~BLE I: Fonn factors, attenuation ahdscattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400--1000 keY - Continued. 

= 
E JI fz IJ. a(coh+inc) IJ.K A 
keY e/atom e/atom cm2/g cm2/g cml/g nm 

2.538699E+02 7 .22 1 85E+O I 3.2579E-OI 3.0254E-OI 1.192SE-OI 2.525E-OI 4.884E-03 
2.7 1 3869E+o2 7.22012E+01 2.9024E-OI 2.5214E-OI 1.1399E-OI 2.IOSE-OI 4.569E-03 
2.90 1 1 26E+02 7.2 1 845E+OI 2.5925E-OI 2.1068E-OI 1.0908E-01 1.759E-OI 4.274E-03 
3. 101 3Q4E+02 7.2169IE+OI 2.3263E-OI 1.7684E-OI 1.0449E-OI 1.479E-OI 3.998E-03 
3.3 1 5294E+02 7.2 1 552E+OI 2.0876E-OI I. 484SE-O1 1.0018E-OI 1.243E-OI 3.740E-03 
3.544049E+02 7.2 1 423E+01 1.8735E-OI 1.2463E-OI 9.6114E-02 l.044E-OI 3.498E-03 
3.788588E+02 7.21305E+01 1.6815E-OI 1.0464E-Ol 9.2268E-02 8.777E-02 3.273E-03 
4.05000 1 E+02 7.21195E+OI l.5093E-OI 8.7857E-02 8.8614E-02 7.377E-02 3.06IE-03 
4.329451 E+02 7.21 094E+O 1 l.3548E-OI 7.3773E-02 8.SI33E-02 6.200E-02 2.864E-03 
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Ta Z= 73 

Atomic weight - 1.809479E+02 g/mol, nominal density p (g/cm3
) - 1.6624E+01 

~a(bams/atom) - ~(cm2/g) X 3.OO47IE+02, E(eV) ~(cm2/g) - He/atom) X 2.32555E+05 

20 edges. Edge energies (ke V): 

K 
M 
M 
N 
o 

, 
"'t
V 

IV 
III 

6.74 1 64E+OO 
2.70800E+OO 

't-.73510E+OO 
2.41300E-OO 
7.IIOOOE-02 

L 
M 
N 
N 
N 

II 

V 
VI 

1.I6815E+OO L 
2.46870E+OO M 
5.65500E-OO N 
2.29300E-OO 0 
4.49000E-02 N 

II 
III 
II 
I 

VII 
Relativistic correction estimate freJ (H82,3/5CL) - -1.4008E+OO, -8.3I00E-OI e/atom 
Nuclear Thomson correction ira - -1.6156E-02 e/ntom 

E 
keV 

5.586000E-03 
5.671500E-03 
5.694300E-03 
5.728500E-03 

5.814000E-03 
1.069000E-02 
1.1 42761E-02 
1.221612E-02 
1.305903E-02 
1.3960 tOE - 02 
1.492335E-02 
1.595306E -02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E -02 
2.380730E-'02 
2.450000E-02 
2.487500E-02 
2.497500E-02 
2.5 I 2500E-02 
2.54500IE-02 
2.550000E-02 
2.720606E-02 
2.908327C 02 

3.109002E-02 
3.323523E-02 
3.552846E -02 
3.567200E-02 
3.621800E-02 
3.636360E-02 
3.658200E -02 
3.7 1 2800E-02 
J.7':17'J'Jjt,-U2 
4.060054E-02 
·L"l40198E-02 
4.400200E-02 
4.467550E-02 
4.485510E-02 
4.512450E-02 
4.579800E -02 
4.639671 E-02 
4.959809E-02 
5 .302035E - 02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6.92~942E-02 

6.967800E-02 

fl 
e/atom 

7.28675E+OO 
6.76355E+OO 
6.1 6326E+OO 
6.76103E+OO 

7.26809E+OO 
7.69658E+OO 
7.80670E+OO 
7.98392E+OO 
8.23109E+OO 
8.54464E+00 
8.91402E+00 
9.32207E+OO 
9.74633E+OO 
1.01860E+Ol 
1.05634E+0 1 
1.08749E+01 
1.10871E+01 
1.11318E+01 
1.I0153E+01 
1.07 494E+0 1 
1.04085E+0 1 
1.07805E+0 I 
1.1 0837E+0 I 
1.I1091E+01 
1.1 3983E+0 I 
1.12851C.,..01 

1.08955E+0 1 
1.0IOO7E+OI 
7.895 1 3E+00 
7.57475E+00 
5.03659E+00 
1.99 1 83E+00 
5. 19860E+00 
7.98196E+00 
'J.525jjl:::+UU 
1.1 1 476E+0 1 
1.11433E+01 
1.08095E+0 1 
9.67052E+00 
8.21964E+00 
9.77292E+00 
1.1 1 684E+0 1 
I. [7[ 6OE+01 
[.29598E+0 1 
[.34527E+0 [ 
[ .35799E+0[ 
[.34579E+0 1 
[.3 [680E+01 
1.27668E+O 1 
1.27230E+0 [ 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
I. I 669E+OU 
1.l599E+OO 
2.5477E+00 
2.8946E+00 
3.2454E+00 
3.5808E+OO 
3.8799E+00 
4. 1 228E+00 
4.2927E+OO 
4.3785E+OO 
4.3754E+OO 
4.2858E+OO 
4.1 1 84E+OO 
3.8864E+OO 
3.605 I E+OO 
3.4725E+OO 
3.4002E+OO 
3.3809E+OO 
4.0323E+OO 
3.9475E+00 
3.9346E+00 
3.51 19E+OO 
J.I071C.,..OO 

2.7577E+00 
2,4597E+00 
2.2126E+00 
2. 1993E+00 
2.1510E+00 
2. 1 387E+00· 
8.1125E+OO 
7.8708E+00 
7.51841:::+00 
6.5983E+00 
5.7736E+00 
5.6 1 6OE+00 
5.4478E+OO 
5.4045E+00 
8.2372E+00 
8.0408E+00 
7.875IE+00 
7.1 262E+00 
6.4845E+00 
5.9403E+00 
5.5463E+00 
5.3333E+00 
5.3 1 46E+OO 
5.3230E+00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.1J/lb+U4 
4.6396E+04 
5.5425E+04 
5.8905E+04 
6. 1782E+04 
6.3767E+04 
6.4634E+04 
6.4246E+04 
6.2577E+04 
5.9707E+04 
5.58 1 4E+04 
5.1 1 43E+04 
4.5972E+04 
4.0582E+04 
3.5215E+04 
3.296IE+04 
3. 1 788E+04 
3.148IE+04 
3.7323E+04 
3.6071E+04 
3.5883E+04 
3.0020E+04 
2.4845E.,..04 

2.0628E+04 
1.7211E+04 
1.4483E+04 
1,4338E+04 
1.381IE+04 
1.3677E+04 
5. 1 572E+04 
4.9299E+04 
4.60361:::+04 
3.7794E+04 
3.0936E+04 
2.968 [E+04 
2.8358E+04 
2.8020E+04 
4.2452E+04 
4.0830E+04 
3.9472E+0-+ 
3.3413E+04 
2.8442E+0-+ 
2'-+373E+04 
2. [288E+04 
[ .9 [-+9E+04 
[ .7850E+04 
[.7766E+04 

1.11361 E+OO 
2. 1 9400E+OO 
4.64800E-OO 
2.50000E -02 
3.64000E -02 

a(coh+inc) 
cm2/g 

\.1072E-OS 
1.2001E-OS 
1.22S9E-OS 
I.265Jb-05 
1.3682E-05 
2.7176E-04 
3.6733E-04 
4.9401E-04 
6.6J05E-04 
8.8017E-04 
1.1661E-03 
1.5374E-03 
2.0169E-03 
2.6332E-03 
3.4212E-03 
4,4236E-03 
5.6924E-03 
7.2903E-03 
8.0966E-03 
8.5561E-03 
8.6814E-03 
8.8716E-03 
9.2928E-03 
9.3587E-03 
I. I 790E-02 
1.4888E-02 

1.8713E-02 
2.3413E-02 
2.9160E-02 
2.9545E-02 
3.1037E-02 
3.1442E-02 
3.2056E-02 
3.362IE-02 
3.6152E-02 
4,4618E-02 
5.4820E-02 
5.716IE-02 
5.9854E-02 
6.0584E-02 
6.1689E-02 
6.4498E-02 
6.7054E-02 
8.1656E-02 
9.9000E-02 
1.1950E-01 
1.4363E-OI 
1.7[88E-OI 
2.0480E-01 
2.08[8E-OI 

L 
M 
N 
o 
o 

III 
IV 
III 
II 

IV 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.,..OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

9.8811OE+oo 
1.79320E+oo 
4.04500E-01 
2.50000E - 02 
5.70000E-03 

nm 

2.220E+02 
2. 1 86E+02 
2. 1 77E+02 
2. I 64E+02 
2. I 33E+02 
1.I60E+02 
1.085E+02 
l.OISE+02 
9.494E+01 
8.881E+Ol 
8.308E+OI 
7.772E+01 
7.270E+OI 
6.801E+OI 
6.362E+01 
5.95IE+OI 
5.567E+OI 
5.208E+01 
5.061E+OI 
4.984E+OI 
4.964E+01 
4.93SE+01 
4.872E+OI 
4.862E+OI 
4.557E+01 
4.263E.,..OI 

3.988E+OI 
3.731E+OI 
3,490E+OI 
3.476E+OI 
3,423E+01 
3,410E+OI 
3.389E+01 
3.339E+OI 
3.264E+OI 
3.054E+OI 
2.857E+Ol 
2.818E+01 
2.77SE+OI 
2.764E+OI 
2.748E+01 
2.707E+0[ 
2.672E+0[ 
2.500E+01 
2.338E+01 
2.187E+01 
2.046E+01 
L914E+01 
L79IE+0[ 
L779E+01 



THEORETICAL FORMF~CTOR, ATTENUATION, AND SCATTER'NGTABULATION FOR Z= 1-92 505 

r~8U: 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY 

= 
E 
keY 

7.J02890E-02 
7.145550i;:"~2 
7.252200E-02 
7.401695E-02 
7.91241IE-02 
8.458368E-02 
9.041 995E-02 
9.665893E-02 
1.033284E-OI 
1.104581E-OI 
J.l80797E-OI 
1.262272E-01 

1.349368E-Ol 
1.442475E-Oi 
\.542005E-01 
1.648404E - 0 I 
1.762 1 44E-Oi 
1.883732E-OI 
2.013709E-OI 
2.152655E-0I 
2.247J40E-OJ 
2.281535E-OI 
2.290707E-OI 
2.301 I 88E-0l 
2.304465E-OI 
2.338860E-OI 
2.364740E-OI 
2.400935E-OI 
2.410587E - 0 1 
2.42506.:!E-01 

2.459970E-OI 
2.461260E-OI 
2.629708E-01 
2.811158E-OI 
3.005128E-OI 
3.21 2482E-0I 
3.434143E-01 
3.671099E-01 
3.924405E-01 
3.964100E-OI 
4.024775E-OI 
4.040955E-01 
4.065225E -0 1 
4.1 25900E -01 
4.195189E-OI 
4.484657E-Ol 
4.555040E-01 
4.624760E-OI 

4.643352E-01 
4.671240E-Ol 
4.740960E-OI 
.J.79J()(}RF-OI 
5.124891E-Ol 
5.478508E-OI 
5.541900E-Ol 
5.626725E-0] 
5.649345E-01 
5.683275E-01 
5.768100E-01 
5.856525E-01 
6.260625E-01 
6.692609E - 01 
7.154399£-01 
7.648052E-OI 

I, 
elatom 

1.2S498E+0 1 
1.2539IE+01 
1.24678E+01 

.... 1.23489E+O 1 
1.2 1 364E+O I 
1.1768 1 E+OI 
1.14742E+O 1 
I. 1 2899E+O 1 
Ll253 1 E+OI 
1.13843E+OI 
I. 16865E+0 ) 
1.21528E+01 

1.27723E+O 1 
1.35288E+O 1 
1.44022E+O 1 
1.53689E+01 
1.640 15E+O 1 
1.74671E+OI 
1.85176E+0 1 
1.94419E+Ol 
1.97006E+01 
1.93069E+Ol 
1.85987E+O 1 
1.93 1 36E+OI 
1.95039E+01 
2.04059E+0 1 
2.07303E+OI 
2.07908E+0 1 
2.03502E+OI 
2.1 1 426E+0 1 

2.20772E+0 1 
2.21 023E+0 1 
2.43119£+01 
2.58639E+OI 
2.71910E+01 
2.83891 E+O 1 
2.94763E+OI 
3.04296E+OI 
3 .10594E+0 1 
3.10502E+0 1 
3.06884E+0 1 
3.00444E+OI 
3.08470E+0 1 
3.16975£+01 
3.22431 E+O 1 
3.380 18E+0 I 
3.40950E+OI 
j.4Z~49t+O 1 

3.41970E+OI 
3 .45086E+O 1 
3.49966E+0 I 
~ 'i?qllF ... Ol 

3.67329£+01 
3.78288E+0 1 
3.79581£+01 
3.79871£+01 
3.77833£+01 
3.81559E+O I 
3.86364E+0 1 
3.89816£+01 
4.01 908E+0 1 
4.12085£+01 
4.20994£+01 
4.28870E+0 I 

h 
elatom 

5.3593E+00 
5.4288E+00 
5.4730E+OO 
5.5495E+00 
5.9225E+00 
6.4758E+00 
7.1961E+OO 
8.0678E+00 
9.0673E+00 
1.0141E+OI 
1.125IE+01 
1.2364E+Ol 
1.3449E+OI 
1.4484E+OI 
1.5448E+OI 
1.6327E+OI 
1.7112E+01 
1.7797E+OI 
1.8384E+OI 
1.8876E+Ol 
1.9146E+01 
1.9233E+01 
1.9255E+01 
2.0802E+01 
2.0804E+OI 
2.0825E+OI 
2.0839E+OI 
2.0857E+OI 
2.0862E+01 
2.1990E+01 

2.1957E+OI 
2.1956E+0] 
2. 1 747E+Ol 
2. 1 470E+OI 
2.1 254E+OI 
2.1057E+01 
2.0868E+01 
2.0687E+01 
2.0517£+01 
2.0492E+01 
2.0456E+OI 
2.0446E+01 
2.1817E+01 
2. 1 794E+OI 
2.1769£+01 
2.1674E+OI 
2.1653E+Ol 
2. 1 bjjl:.+V 1 

2.1628E+OI 
2. 1 968E+Ol 
2.1863£+01 
? 174c)F+Ol 
2.1072E+01 
2.0397E+OI 
2.0281E+Ol 
2.0127E+01 
2.0086E+01 
2.0556£+01 
2.0408E+OI 
2.0255E+OI 
1.9579E+Ol 
1.8887E+0' 
1.8176E+Ol 
1.7~5E+Ol 

1.7541E+04 
1.7668E+04 
1.7550E+04 
1.7436E+04 
1.7407E+04 
1.7804E+04 
1.8508E+04 
1.9411E+04 
2.0407E+04 
2.135IE+04 
2.2 1 59E+04 
2.2778E+04 

2.3179E+04 
2.3351E+04 
2.3298E+04 
2.3034£+04 
2.2583E+04 
2.1971£+04 
2.1231E+04 
2.0392E+04 
1.9814E+04 
1.9604E+04 
1.9548E+04 
2.1022E+04 
2.0995E+04 
2.0706E+04 
2.0494E+04 
2.0202E+04 
2.0 1 26E+04 
2. 1 087E+04 

2.0757E+04 
2.0745E+04 
1.923IE+04 
1.776IE+04 
1.6448E+04 
1.5243E+04 
1.4131E+04 
1.3105E+04 
1.2 1 58E+04 
1.2022E+04 
I. 1 820E+04 
1.1767E+04 
1.248IE+04 
1.2284E+04 
1.2067E+04 
1.1239E+04 
;.1055£+04 
1.Ul:mn:::+U4 
1.0832E+04 
1.0937E+04 
1.0724E+04 
I.OSSOE+04 

9.5619£+03 
8.6583E+03 
8.5104E+03 
8.3 1 84E+03 

8.2683E+03 
8.4115E+03 
8.2280E+03 
8.0432E+03 
7.2728£+0.' 
6.5630£+OJ 
5.9081 E+03 

5.3046E+03 

O'(coh+inc) 
cm2/g 

2.1875E-OI 
2.2214E-01 
2.3072E-01 
2.4299E-01 
2.8709E-01 
3.3777E-OI 
3.9573E-OI 
4.6173E-01 
5.3652E-01 
6.2088E-OI 
7.1560E-01 
8.2145E-01 

9.3918E-01 
1.0695E+OO 
1.2 1 32E+OO 
1.3708E+00 
1.5428E+OO 
1.7298E+OO 
1.9320E+00 
2. 1497E+OO 
2.2980E+00 
2.3520E+00 
2.3664E+00 
2.3829E+00 
2.3880E+OO 
2.4419E+00 
2.48Z5E+00 
2.5392E+00 
2.5543E+00 
2 • .5769E+00 
2.6315E+OO 
2.6335E+00 
2.8953E+00 
3. I 739E+00 
3.4666E+00 
3.7726E+00 
4.0908E+00 
4.4202E+00 
4.7592E+00 
4.81 l1E+00 
4.8897E+00 
4.9106E+00 
4.9417E+00 
5.019OE+00 
5.1063E+00 
5.4597E+00 
5.5429E+00 
5.6242E+UU 
5.6457E+00 
5.6779E+OO 
5.7575E+00 
S.8174E+OO 

6. 1775E+00 
6.5376E+00 
6.5996E+00 
6.6812E+00 
6.7028£+00 
6.7349£+00 
6.8143E+00 
6.8956E+00 
7.2489E+00 
7.5953E+00 
7.9322E+00 
8.257.<E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.cXhlE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.UOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

Continued. 

1.746E+OI 
1.735E+OI 
1.71OE+Ol 
1.675E+OI 
1.567E+OI 
I.466E+OI 
1.371E+OI 
1.283E+OI 
1.200E+OI 
1.1 22E+OI 
1.050E+OI 
9.822E't-OO 

9. 1 88E+00 
8.595E+00 
8.040E+00 
7.521E+00 
7.036E+00 
6.582E+00 
6.1 57E+00 
5.760E+OO 
5.517E+OO 
5.434E+00 
5.412E+OO 
5.388E+OO 
5.380E+00 
5.30 1 E+oo 
5.243E+00 
5. 164E+00 
5. 1 43E+00 
.5.113E+OO 
5.040E+00 
5.037E+00 
4.715E+00 
4.410E+00 
4. 1 26E+00 
3.859E+00 
3.6 1 OE+oo 
3.377E+00 
3.1 59E+00 
3.128E+00 
3.081E+00 
3.068E+00 
3.050E+00 
3.005E+00 
2.955£+00 
2.765E+00 
2.722E+OO 
2.6~IE+()() 

2.670E+00 
2.654E+OO 
2.6\5E+00 
2.586E+OO 
2.419E+00 
2.263E+00 
2.237E+00 
2.203E+00 
2.195E+00 
2. 1 82E+00 
2. 149E+00 
2.117E+00 
1.980E+00 
1.853£+00 
1.733E+00 
1.62IE+00 
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TABLE I: Form factors. attenuation and scattering cross-sections. Z .. 1-92. from E - O.(X)J-O.OlO keY to E - 4@-1000 keY - Continued. 

E 
keY 

& 17<;76&F-Ol 

8.739896E-0I 
9.342948E-01 
9.~87612E-OI 

1.061..676E+OO 
1.1 41 345E+OO.. 
1.220098E+OO 
1.304285E+OO 
1.394281 E+OO 
1.490486E.OO 

1.593329E+OO 
1.700398E+00 
1.703269E+00 
1.726425E+OO 
1.733365E+OO 
1.743776E+00 
1.757336E+00 
1.769802E+00 
1.784234(; I 00 

1.791407E+OO 
1.802 1 66E+OO 
1.820795E+00 
1.829064E+OO 
1.946430E+OO 
2.080733E+OO 
2.150120E+OO 
2. 1 83030E+OO 
2.191806E+00 

2.204970E+00 
2.224304E+00 
2.237880E+00 
2.37778IE+00 
2.4 1 9326E+00 
2.456356E+00 
2.466231 E+OO 
2.481043J?+OO 
2 . .518074E+00 

2.541 848E+00 
2.65384OE+00 
2.69446OE+00 
2.705292E+00 
2.717235E+00 
2.721540E+00 
2.762160E+00 
2.904724E+00 
3.105150E+00 
3.319406E+00 
3.548445E+00 
3.793288E+00 
4055024F+OO 
4.334821 E+oo 
4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.051453E+00 
6. 469004E+00 
5.9 1 5365E+00 
7.392525E+00 

7.902609E+00 
8.447890E+00 
9.OJ0794E+00 
9.653919E+00 
9.683478E+00 
9.831694E+00 

II 
elatom 

4.35557£-1-01 

4.41 047E+O 1 
4.45363E+O 1 
4.48812E+O 1 
4.48897E+01 
4.44916E+OI 
4.36912E+Ol 
4.23871 E+O 1 
4.03100E+O 1 
3.67822E-I-01 

2.95 1 94E+O 1 
1.37058E+OO 

-8.29974E-01 
-4.04092E+01 
-1.0485IE+02 
-2.91 1 57E+OO 

3.90908E+01 
4.51559E+01 
2.93243E+01 

-1.41137E+OI 
5.5164IE+01 
8.52606E+01 
8.70266E+01 
6. 18642E+O 1 
5.26004E+Ol 
5.00704E+0 1 
4.79497E+01 
4.5568913+01 

4.80567E+01 
4.98 \ 94E+0 1 
5.05826E+0 I 
5.56444E+O I 
5 .65966E+0 1 
5.68380E+OI 
5.61419E+OI 
5.74961E+Ol 
S.92314E+Ol 

5.99713E+OI 
6.21300E+0 1 
6.23004E+0 1 
6.1 8776E+0 1 
6.24913E+0 1 
6.26917E+0 1 
6.37226E+OI 
6.55359E+Ol 
6.68792E+0 1 
6.78724E+Ol 
6.88402E+0 I 
6.94954E+OI 
(;Q7QOTF+OI 

6.99592E+01 
7.0 1464E+0 1 
7.0 1733E+0 1 
7 .00792E+0 1 
6.99372E+0 1 
6.97167E+0 I 
6.94432E+0 1 
6.91140E+OI 
6.&7163E+0 1 

6.82155E+0 1 
6. 75254E+0 1 
6.64617E+01 
6.37140E+0 I 
6.34252E+0 I 
6.05401 E+01 

h 
elatom 

1.6696£.01 

1.5933E+01 
1.5 1 66E+Ol 
1.4401E+01 
1.3200E+01 
1.2121E+01 
1.1 1 56E+Ol 
1.0292E+01 
9.5151E+00 
8.8 1 55E.OO 

8. 1 845E+00 
7.6136E+00 
7.5994E+00 
7.487IE+00 
7.4542E+00 
1.3260E+02 
9.4749E+01 
7.0260E+01 
5.043IE+OI 

4.3063E+01 
I. 1 945E+02 
7.6459E+01 
6.4816E+01 
2. 1 959E+0 1 
2. 1 587E+0 1 
2.2827E+01 
2.3530E+01 
2.372313+01 

2.8724E+01 
2.9062E+Ol 
2.9298E+01 
2.9665E+01 
2.9294E+01 
2.8868E+01 
2.874IE+01 
3.0421E+Ol 
2.9807E+Ol 

2.9389E+01 
2.7375E+01 
2.6665E+01 
2.6478E+01 
2.7418E+01 
2.7344E+01 
2.6657E+01 
2.4485E+01 
2.2128E+01 
2.0086E+Ol 
1.8210E+01 
1.6415E+01 
14RIRF+OI 

1.3402E+01 
1.2084E+01 
1.0900E+O\ 
9.8206E+00 
8.8550E+00 
7.9928E+00 
7.2248E+00 
6.5400E+00 
5.9283£+00 

5.3635E+00 
4.848 I E+OO 
4.3729E+00 
3.8954E+00 
3.8744E+00 
3.7718E+00 

4.7491E+.01 

4.2396E+03 
3.7750E+03 
3.3531E+03 
2.8752E+03 
2.4697E+03 
2.1 264E+03 
1.8351E+03 
1.5870E+03 
1.3754E+03 

I. 1946E+03 
1.0413E+03 
1.0376E+03 
1.0085E+03 
1.000IE+03 
1.7684E+04 
1.2539E+04 
9.2323E+03 
6.573 1 E+03 

5.5903E+03 
1.5414E+04 
9.7654E+03 
8.2409E+03 
2.6236E+03 
2.4127E+03 
2.4689E+03 
2.5066E+03 
2.517013+03 

3.0295E+03 
3.0385E+03 
3.0445E+03 
2.9014E+03 
2.8 1 58E+03 
2.733IE+03 
2.7102E+03 
2.8514E+03 
2.7.528E+03 

2.6889E+03 
2.3989E+03 
2.3014E+03 
2.2762E+03 
2.3466E+03 
2.3366E+03 
2.2444E+03 
1.9603E+03 
1.6573E+03 
1.4072E+03 
1.1934E+03 
1.0063E+03 
R 4Q7QF+07 
7.1901E+02 
6.0646E+02 
S.1170E+02 
4.3 I 28E+02 
3.6378E+02 
3.07 I 6E+02 
2.5973E+02 
2.1993E+02 

'1.86-19£+02 

1.5783E+02 
1.3346E+02 
1.1261E+02 
9.3837E+01 
9.3045E+01 
8.9217E+0 I 

a(coh+inc) 
cm2/g 

&.56& 1 P-I-OO 

8.8623E+OO 
9.1 377E+OO 
9.3924E+OO 
9.6243E+OO 
9.8317E+OO 
1.0013E+01 
1.0167E+OI 
1.0293E+01 
1.039OE-I-01 

1.0457E+01 
1.0494E+01 
1.0494E+01 
1.0498E+01 
1.0499E+01 
1.0500E+01 
1.050IE+Ol 
1.0502E+Ol 
I.0502E+OI 

1.0502E+01 
1.0502E+01 
1.050lE+OI 
1.050IE+01 
1.0479E+Ol 
1.0427E+01 
1.0391E+OI 
1.0372E+Ol 
l.0367E+01 

1.0359E+OI 
1.0347E+Ol 
1.0338E+01 
1.0240E+Ol 
1.0207E+Ol 
1.0178E+01 
1.0170E+01 
1.0157E+01 
1.0 1 26E+Ol 

1.0 1 O6E+O 1 
I.OOO6E+01 
9.9683E+00 
9.9582E+00 
9.9470E+00 
9.9429E+00 
9.9043E+00 
9.7649E+00 
9.561OE+OO 
9.3372E+00 
9.0954E+00 
8.8376E+00 
RS(;S7F+OO 
8.2818E+00 
7.9879E+00 
7.686OE+00 
7.378IE+00 
7.066OE+00 
6.7517E+00 
6.4369E+00 
6.1231E+OO 
5.8119£+00 

5.5047E+00 
5.2028E+00 
4.9073E+00 
4.6192E+00 
4.6062E+00 
4.5419E+00 

o ()()fiP.-I-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-I-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
0.000£+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1<;1';£1-00 

1.419E+OO 
1.327E+OO 
1.241E+OO 
I. 161E+OO 
1.086E+OO 
1.016E+OO 
9.506£-01 
8.892E-01 
8.318E-01 

7.78lE-01 
7.291E-01 
7.279E-01 
7.182E-01 
7.153E-01 
7.1IOE-01 
7.055E-01 
7.OO6E-OI 
6.949E 01 

6.921E-01 
6.880E-01 
6.809E-01 
6.779E-01 
6.370E-01 
5.959E-01 
5.766E-Ol 
5.679E-01 
5.657E-Ol 

5.623E-OI 
5.574E-Ol 
5.540E-01 
5.214E-01 
5.125E-01 
5.047E-01 
5.027E-01 
4.997E-01 
4.924E-01 

4.878E-01 
4.672E-01 
4.601E-01 
4.583E-01 
4.563E-01 
4.556E-01 
4.489E-01 
4.268E-01 
3.993E-01 
3.735E-01 
3.494E-01 
3.269E-01 
3.058E-01 
2.860E-01 
2.676E-01 
2.503E-0I 
2.341E-01 
2.190E-01 
2.049E-01 
1.917E-01 
1.793E-01 
1.677£-DI 

1.569E-OI 
1.468E-01 
1.373E-01 
1.284E-01 
1.280E-01 
1.26IE-0; 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

9.871219E+00 
9.930505E+OO 
1.007872E+O I 

1.032oo4E..,.+O 1 
1.09 I 338E+0 I 
I. 1032 I 2E+OI 
1.1 08042E+0 I 
1.112496E+O I 
1.119178E+OI 
I. 1 35882E+O 1 

1.1 44787E+0 1 
1.162309E+Ol 

I. 1 66982E+O 1 
1.1739915+0 I 

1.179334E+0 I 
1.191513E+OI 

1.260708E+0 1 
1.347697E+O 1 
1.440688E+OI 
1.540095E+0 1 
1.646362E+0 1 
1.759961E+Ol 
1.881398E+0 1 
2.011215E+01 
2. 1 49988E+0 1 
2.298338E+0 1 
2.456923E+0 1 
2.626450E+0 1 
2.807676E+0 1 

3.00 1405E+0 1 
3.208502E+0 1 
3.429889E+0 1 
3.666551 E+O 1 
3.919543E+01 
4. 1 89992E+0 1 

4.479101 E+OI 
4. 788 1 59E+0 1 
5.1 1 8542E+01 
5.47172IE+01 
5 .849270E+0 1 
6.252870E+0 1 
6.606807E+0 1 

6.6843 1 8E+0 1 
6.707932E+01 
6.73·1S<)SE I 01 

6.775348E+OI 
6. 876473 E+O1 

7 .145536E+0 1 

7.638578E+01 
8. 1 6564DE+0 1 
8.729069E+OI 
9.33 1 374E+OI 
9.975239E+OI 

1.066353E+02 
1.139931 E+02 
1.218587E+02 
1.302669E+02 
1.392553E+02 
1..+8864DE+02 
1.59 1 356E+02 
1.701159E+02 
1.818539E+02 
1.944D 18E+02 

2.078156E+02 
2.221548E+02 

fl 
e/atom 

5.7 I 434E+O 1 
6.05654E+0 I 
6.356 1 2E+0 I 
6.50977E+0 1 
6.54822E+0 1 

6.48825E+0 I 
6.43050E+0 I 
6.270 14E+0 1 
6.44029E+0 1 
6.5931 OE+O I 
6.62523E+0 1 
6.62303E+0 I 

6.55306E+0 1 
6.6:582:55+0 I 

6. 70814E+0 1 
6.7787IE+01 

6.9770IE+OI 
7.10512E+01 
7 . I 8606E+0 I 
7. 24049E+0I 
7.27659E+OI 
7.30023E+OI 
7.3 I 523E+01 
7.33039E+OI 
7.33452E+OI 
7.33888E+OI 
7.34025E+OI 
7.33713E+01 
7.3331IE+01 

7.32561E+OI. 
7.3 1 674E+0 1 
7.30703E+0 1 
7.29671 E+O 1 
7.28589E+OI 
7.27455E+OI 
7.26247E+OI 
7.249 I 4E+0 1 
7.23388E+0 I 
7.2 I 497E+0 I 
7 .18904E+0 1 
7 . 1 4546E+0 1 
7 .04835E+0 I 
6.98055E+0 I 

6.93757E+0 I 
6.804'JSE+0 1 

6.93893E+0 1 

7 .05993E+0 1 
7.15926E+OI 

7 .23062E+0 I 
7.2682IE+01 
7.29153E+0 1 
7 .30695E+0 1 
7.3 I 707E+0 I 

7.32373E+OI 
7.3280IE+01 
7.33060E+0 I 
n3200E+OI 
7.33528E+0 I 
7.33493E+OI 
7.3340IE+OI 
7.33273E+OI 
7.33121E+01 
7.32954E+01 
7.32778E+OI 

7.32599E+0 I 

h 
e/atom 

3.7453E+00 

1.0348E+Ol 
I.0006E+OI 
9.4836E+00 
8.5087E+00 

8.34 I 6E+00 
8.2758E+00 
8.2160E+00 
1.1 357E+0 1 
1.1070E+OI 
1.0923E+OI 

1.0644E+OI 
1.0572E+OI 
!.2IJ/E+UI 
1.2053E+Ol 

I. 1 867E+OI 
1.0898E+01 
9.8J72R+OO 

8.8261E+00 
7.9175E+00 
7.095IE+00 
6.3589E+00 
5.70 19E+00 
5.1 142E+00 
4.5840E+00 
4.1096E+00 
3.680IE+00 
3.2969E+00 
2.9320E+00 

2.6027E+00 
2.3 1 23E+00 
2.0559E+00 
1.8295E+00 
1.6292E+00 
1.4520E+00 
1.2929E+00 
1.1512E+00 

1.0236E+00 
9.072IE-01 
8.0445E-01 
7.134IE-01 
6.4647E-OI 

6.3316E-OI 

6.2919E-01 
6.2470C 01 

3.2286E+00 
3. I 573E+00 

2.9775E+00 
2.674IE+00 
2.3979E+00 
2. I 482E+00 
1.9 1 89E+00 
1.7140E+00 

1.5312E+00 
1.3680E+00 
: .2224E+00 

1.0924E+00 
9.7465E-OI 

8.680IE-01 
7.73IIE-OI 
6.8866E-OI 
6.1:\49E-OI 
5.4657E-OI 

4.8699E-OI 
4.3.'95E-OI 

8.8234E+OI 

2.4233E+02 
2.3087E+02 
2.l371E+02 
1.813 1 E+02 

1.7584E+02 
1.7369E+02 
1.7175E+02 
2.3599E+02 
2.2664E+02 

2.2189E+02 

2. 1297E+02 

2.1069E+02 
2.4U4IE+U2 
2.3768E+02 

2.3 1 62E+02 
2.0 1 03E+02 
lfiQ40R.07 

1.4247E+02 
I. 1 955E+02 
1.0022E+02 
8.4024E+01 
7.0480E+01 
5.9135E+OI 
4.9583E+01 
4.1583E+01 
3.4833E+01 
2.9192E+01 
2.4285E+OI 

2.01 66E+OI 
1.6759E+01 

. 1.3940E+0 1 
1.1604E+01 
9.6663E+00 

8.0587E+00 
6.7 1 28E+00 
5.5913E+00 

4.6506E+00 
3.8557E+00 
3. 1 983E+00 
2.6533E+00 
2.2755E+00 

2.2028E+00 

2.1813E+00 
2.137IE1-00 

1.1082E+01 
1.0678E+01 

9.6904E+00 

8.141IE+00 
6.829 1 E+OO 
5.7232E+00 
4.7823E+00 
3.9959E+00 

3.3392E+00 
2.7909E+00 
2.3328E+00 
1.9502E+00 
1.6277E+00 
1.3560E+00 
1.1298E+00 
9"+142E-OI 
7.8453E-OI 
6.5384E-OI 

5.44\17E-OI 
4.54nE-01 

a(coh+inc) 
cm2/g 

4.5250E+00 

4.4997E+00 
4.4377E+00 
4.3395E+OO 
4.1121E+OO 

4.0688E+00 
4.0514E+OO 
4.0355E+00 
4.0118R+OO 

3.9534E+00 

3.9229E+OO 

3.8638E+00 

3.8483E+OO 
3.8252E+00 
3.8078E+00 

3.7685E+00 
3.5570E+00 
3.31681:::.00 

3.0874E+OO 
2.869IE+00 
2.66 1 9E+00 
2.4659E+00 
2.2809E+00 
2.1068E+00 
1.9434E+00 
1.7905E+00 
1.6476E+00 
1.5 1 46E+OO 
1.3909E+00 

1.2762E+00 
1.1702E+00 
1.0722E+00 
9.820IE-01 
8.9907E-01 

8.2296E-01 
7.5326E-01 
6.8954E-OI 

6.3138E-01 
5.7839E-01 
5.3018E-01 
4.8638E-01 

4.5332E-01 

4.4665E-01 
4.4466E-01 
4.4240E-01 

4.3906E-01 

4.3092E-OI 
4.1064E-01 
3.7805E-OI 
3.4857E-OI 
3.2193E-01 
2.9787E-Ol 
2.7615E-01 

2.5655E-OI 
2.3885E-OI 
2.2287E-OI 
2.0843E-OI 
1.9538E-01 
1.8356E-01 
1.7284E-OI 
1.631IE-01 
1.5425E-OI 
1.4617E-OI 

1.3878E-OI 
1.3200E-OI 

O.OOOE+oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
o (){)()I:::.OO 

O.OOOE+oo 
O.OOOE+oo 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE.J.oO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 

O.OOOE+OO 
O.OOOE+OO 
U.OUUJ:.+UU 
8.960E+00 
8.642E+00 

7.860E+00 
fi.fiI 9F+()O 

5.566E+00 
4.68 I E+OO 
3.92IE+00 

3.284E+00 
2.75 1 E+OO 
2.304E+00 
1.929E+00 
1.616E+00 
1.350E+00 
1.126E+00 
9.389E-OI 
7.829E-OI 
6.527E-OI 
5.443E-OI 

4:538E-01 
3.784E-OI 

nm 

1.256E-OI 

1.249E-OI 
1.230E-Ol 
1.201E-OI 
I.l36E-01 
1.124E-OI 
l.l19E-0i 
l.l 14E-OI 
Ll 081:::-0 I 

1.092E-OI 
1.083E-01 

1.067E-01 

1.062E-01 
1.056E-OI 
1.051E-OI 

1.041E-01 
9.834E-02 
9.200E-02 

8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 

4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 

2.959E-02 
2.768E-02 
2.589E-02 

2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.877E-02 

1.855E'-02 
1.848E-02 
U~4It-02 

1.830E-02 
1.803E-02 

1.735E-02 
1.6231:::-02 

1.518E-02 
1.420E-02 
1.329E-02 

1.243E-02 
1.163E-02 
1.088E-02 
1.017E-02 
9.518E-03 
8.903E-03 
8.329E-03 
7.79IE-03 
7.288E-03 
6.818E-OJ 
6.378E-OJ 

5.966E-03 
5.58IE-03 
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TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 1 0 ke V to E - 400-1000 ke V - Continued. 

E fl h ~ a(coh+inc) ~K h 
keY elatom e/atom cm2/g cm2/g cm2/g nm 

2.374835E+02 7 .32420E+O 1 3.8672E-OI 3.7869E-OI 1.2575E-OI 3.155E-Ol 5.22IE-03 
2.538699E+02 7 .32244E+O I 3.4465E-OI 3.1572E-OI 1.I998E-OI 2.63IE-OI 4.884E-03 
2.713869E+02 7.32072E+Ol 3.0719E-Ol 2.6323E-Ol 1.1 463E-Ol 2.194E-OI 4.569E-03 
2.9Oi.126E+02 7.31903E+OI 2.7382E-OI 2.1949E-Ol l.0964E-OI l.829E-OI 4.274E-03 
3.1 OI3'b4E+02, 7.3 I 743E+O I 2.4570E-OI l.8424E-OI l.0499E-OI 1.537E-0l 3.998E-03 
3.3 I 5294E+02 7.3 I 599E+O I 2.2066E-Ol l.5479E-OI 1.0062E-OI 1.293E-OI 3.740E-03 
3.544049E+02 7.31467E+Ol 1.9819E-Ol 1.3005E-OI 9.6499E-02 l.088E-Ol 3.498E-03 
3.788588E+02 7 .3l345E+O 1 1.7802E-Ol 1.0928E-OI 9.2607E-02 9.l50E-02 3.273E-03 
4.05000lE+02 7.31233E+Ol l.5992E-Ol 9. I 825E-02 8.8913E-02 7.697E-02 3.06lE-03 
4.329451 E+OZ 7.31130E...oI 1.43G6E-OI 7.7167"1: 02 B.S39SE 02 6.475E-02 2.86tfE-03 
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W Z=74 

AtomiC weight - 1.838500E+02 glmol. nominal density p (glcm}) - 1.9300E+01 

11,(bamslatom) - ",,(cm2/g) X 3.05290E+02. E(eV) ",,(cm2/g) - h(elatom) X 2.28884E+05 

:0 edges. Edge energies (keV): 

K 6.95250E+OO L 1.20998E+OO L II 
M I ' 2.81960E+OO M II 2.57490E+OO M III 
M V t.~0920E+OO N I 5.95OOOE-OO N 
N IV 2.5~)()E-OO N V 2.45400E-OO 0 

II 

o III 7.71oooE-02 N VI 4.68oooE-02 N VII 
Relativistic correction estimate I rei (H82,3/5CL) - -1.4515E+OO, -8.5980E-Ol e/atom 
Nuclear Thomson correction 1m- - -1.6340E-02 elatom 

E 
keV 

5.978000E-03 
6.069500E-03 
6.093900E-03 
6.130500E-03 
6.222000E -03 
I.069000E-02 
1.142761E-02 
I.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3.l09002E-02 
3.292800E -02 
3.323523E-02 
3.343200E-02 
3.356640E-02 
3.376800E-02 

3.427200E-02 
3.488800E-02 
3.542200E-02 
3.552846E-02 
3.556440E-02 
3.577000E-02 
3.577800E-02 
3.631750E - 02 
3.646350E -02 
3.668250E-02 
3.723000E-02 
3.797993E -02 
4.060054E-02 
4.340198E-02 
4.586400E-02 
4.63967IE-02 
4.656600E-02 
4.675320E-02 
4.703400E-02 
4.773600E-02 
4.959809E-02 
5.302035E-02 
5.667876E-02 

11 
elatom 

6.65660E+OO 
6.08378E+OO 
5.43188E+OO 
6.07665E+OO 
6.61931 E+OO 
6.56496E+OO 
6.58098E+OO 
6.68973E+OO 
6.90985E+OO 
7.25243E+OO 
7.7 I 790E+OO 
8.29414E+OO 
8.95658E+OO 
9.67031 E+OO 
I .04305E+0 I 
I.l1203E+01 
1.1 7349E+0 I 
1.22377E+OI 
1.25975E+OI 
1.27802E+OI 
1.27425E+OI 
1.23960E+01 
I. I 6002E+0 I 
1.13527E+Ol 
1.11252E+0 I 
1.08065E+0 I 
1.09013E+Ol 
I .06426E+0 I 
9.79398E+OO 
7.64986E+00 
6. 1 8367E+00 
5.04927E+00 
7.68767E+00 
7.76490E+00 
1.00580E+0 1 
1.02313E+Ol 
1.07991 E+O I 
1.16701 E+OI 
I .23990E+0 1 
1.36087E+0 I 
1.38839E+0 1 
U 1951 E+OI 
1.25737E+01 
1.21538E+0 1 
1.08814E+01 
1.22052E+0 1 
1.33694E+0 1 
1.431 09E+0 1 
1.49342E+01 
1.51540E+0 1 

h 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.2640E+OO 
1.2569E+OO 
2.8092E+OO 
3.3151E+OO 
3.8688E+OO 
4.4462E+OO 
5.01 57E+OO 
5.5412E+OO 
5.9859E+OO 
6.3 I 73E+OO 
6.5ll7E+OO 
6.5573E+OO 
6.4550E+OO 
6.2 I 79E+OO 
5. 8684E+OO 
5.4333E+00 
4.9392E+00 
4.41 87E+00 
3.8996E+00 
3.4700E+00 
3.4028E+00 
3.3604E+00 
3.3318E+00 
3.740jE+OO 

3.6194E+00 
3.4773E+00 
3.3593E+00 
3.3363E+00 
3.3286E+00 
8.406IE+00 
8.4024E+00 
8.1578E+00 
:5.O':J33E+OO 
8.3052E+00 
8.0634E+00 
7.7505E+00 
6.7833E+00 
5.878IE+00 
5.2040E+00 
5.0734E+00 
5.0330E+00 
4.9889E+00 
7.4381 E+OO 
7.2554E+00 
6.8 1 59E+00 
6. 1 523E+00 
5.5407E+00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.7191E+04 
4.6237E+04 
6.0 I 49E+04 
6.6397E+04 
7.2486E+04 
7.7928E+04 
8.2236E+04 
8.4987E+04 
8.5881E+04 
8.4786E+04 
8. 1 755E+04 
7.7013E+04 
7.0918E+04 
6.3904E+04 
5.6419E+04 
4.8864E+04 
4. 1 553E+04 
3.4775E+04 
2.8709E+04 
2.4120E+04 
2.3434E+04 
2.3006E+04 
2.2719E+04 
2.5354E+04 

2.41 72E+04 
2.2813E+04 
2.1707E+04 
2. I 494E+04 
2. 1 422E+04 
5.3789E+04 
5.3753E+04 
5.14I3E+04 
5.0802E+04 
5.182IE+04 
4.9573E+04 
4.6708E+04 
3.824IE+04 
3.0999E+04 
2.597IE+04 
2.5028E+04 
2.4738E+04 
2.4424E+04 
3.6197E+04 
3.4788E+04 
3.1454E+04 
2.6559E+04 
2.2.\75E+04 

1. I 5440E+OO 
2.28100E+OO 
4.9 I 6OOE-OO 
3.65OOOE-02 
3.56000E-02 

a(coh+inc) 
cm2/g 

I.6514E-05 
1.7873E-05 
1.8250E-05 
1.8826E-05 
2.0328E-05 
2.8121E-04 
3.7980E-04 
5.l038E-04 
6.8243E-04 
9.0794E-04 
1.2020E-03 
1.5836E-03 
2.0761E-03 
2.7085E-03 
3.5167E-03 
4.5440E-03 
5.8436E-03 
7.4793E-03 
9.5279E-03 
1.208IE-02 
1.5247E-02 
1.9154E-02 
2.3224E-02 
2.395IE-02 
2.4424E-02 
2.4750E-02 
2.n4:m-02 
2.6506E-01 
2.8099E-02 
2.9525E-02 
2.9RI4F-02. 

2.9912E-02 
3.0476E-02 
3.0499E-02 
3.2010E-02 
3.2427E-02 
3.3058E-02 
3.4667E-02 
3.6944E-02 
4.5572E-02 
5.5965E-02 
6.6105E-02 
6.8423E-02 
6.9169E-02 
6.9999E-02 
7.1254E-02 
7.4446E-02 
8.3285E-02 
I.0093E-OI 
1.2178E-OI 

L 
M 
N 
o 
o 

III 
IV 
III 
II 

IV 

O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOOF+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.02068E+O I 
1.87160E+OO 
4.25300E-Ol 
3.36000E-02 
6.10000E-03 

A 
nm 

2.074E+02 
2.043E+02 
2.035E+02 
2.022E+02 
1.993E+02 
I.l60E+02 
1.085E+02 
1.0 I 5E+02 
9.494E+01 
8.881E+Ol 
8.308E+Ol 
7.772E+Ol 
7.270E+01 
6.80lE+Ol 
6.362E+OI 
5.951E+Ol 
5.567E+Ol 
5.208E+Ol 
4.872E+Ol 
4.557E+01 
4.263E+Ol 
3.988E+OI 
3.765E+OI 
3.73IE+OI 
3.709E+Ol 
3.694E+Ol 
3.672E+Ol 

3.618E+Ol 
3.554E+Ol 
3.500E+01 
14QOF+OI 

3.486E+01 
3.466E+01 
3.465E+Ol 
3.414E+Ol 
3.400E+OI 
3.380E+01 
3.330E+01 
3.264E+OI 
3.054E+Ol 
2.857E+01 
2.703E+01 
2.672E+01 
2.663E+01 
2.652E+Ol 
2.636E+OI 
2.597E+01 
2.500E+OI 
2.338E+0 I 
2.187E+OI 

J. Phvs. Chem. Ref. Data. Vol. 24. No.1. 1995 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0_00 1-0.0 I 0 ke V to E - 400-1000 ke V - Continued. 

E 

keY 

6.058959E-02 
6,477028E-02 
6.923942E-02 
7.401695E-02 
~558OQE-02 
7.671450ex02 
7.702290E-(}2 
7.748550E-02 
7.864200E-02 
7.91241IE-02 
lS.4:nSJ6lSb-U:l 

9.041 995E-02 
9.665893E-02 
I.033284E-OI 
L1045SIE-OI 

1.l80797E - 0 I 
1.262272E-01 
1.349368E-OI 
1.442475E-OI 
1.542005E -0 I 
1.648404E-01 
1.762144E-01 
1.883732E-Ol 
2.013709E-01 
2.IS2655E-Ol 
2.301188E-Ol 
2.404920E-OI 
2'441730E -0 I 
2,4S1546E-OI 
2,459970E -0 I 
2.466270E -01 
2.503080E - 0 1 
2.536240E-OI 
2.575060E-Oi 
2.585412E-OI 
2.600940E -0 I 
2.629708E -01 
2.639760E-Ol 
2.811158E-01 
3.005128E-OI 
3.212482E-01 
3,434143E-Ol 

3.671099E-OI 
3.924405E-OI 
4.167940E-OI 
41Q"ilRQF-Ol 

4.231735E-Ol 
4.248747E-OI 
4.274265E-OJ 
4,338060E-OI 
4.484657E - 01 
4. 794098E - 0 J 
4.817680E -0 J 
4.891420E-Ol 
4.91l084E-OI 
4.940580E-OI 
5.014320E-01 
5.124891E-Ol 
5,478508E-OJ 
5.831000E-01 
5.8S6525E -0 I 
5.920250E-01 
5.9440S0E-01 
5.9797S0E-01 
6.069000E-01 

II 
elatom 

l.5l 050E+O 1 
1.48547E+O I 
1.44550E+0 I 
1.39447E+O 1 
1.37648E+OI 
1.36117E+Ol 
1.35465E+O I 
1.35269E+O 1 
1.34278E+O 1 
l.33807E+O I 
1.:llS:l!S:lb+Ul 

1.22717E+Ol 
1.17538E+Ol 
1. 1 2287E+o 1 
I.OR056E+O I 

1.06 I 73E+0 1 
1.06133E+OI 
1.08294E+OI 
I. I 2973E+OI 
1.20l70E+Ol 
1.29656E+OI 
1.4106IE+Ol 
1.53958E+O 1 
1.67865E+O I 
1.82203E+Ol 
1.96033E+O I 
2.03108E+O 1 
2.02295E+O 1 
1.97929E+Ol 
2.01707E+01 
2.04700E+O I 
2. 1 2399E+O 1 
2.1636IE+Ol 
2.18142E+OI 
2. 1 5387E+01 
2.21453E+01 
2.27879E+0 1 
2.29589E+0 1 
2.50671 E+O 1 
2.68202E+0 I 
2.83521 E+O 1 
2.97150E+O 1 

3.09092E+Ol 
3. 1 8877E+OI 
3.22967E+0 1 
1???"i4F+Ol 

3.19055E+0 J 
3.12312E+OI 
3.20590E+O 1 
3.29227E+OI 
3.38871 E+O 1 
3.5 J 886E+O J 
3.52599E+OJ 
3.53929E+0 1 
3.52862E+0 1 
3.55772E+0 1 
3.60042E+0 1 
3.64803E+0 1 
3.7727SE+Ol 
3.86721 E+O I 
3.87J22E+Ol 
3.87J84E+Ol 
3.85 J 93E+O I 
3. 890:20E+O 1 
3.94099E+O I 

h 
e/atom 

5.0115E+00 
4.6086E+00 
4.3611E+00 
4.2864E+00 
4.2998E+OO 
4.3209E+OO 
4.328IE+OO 
4.40ISE+OO 
4,4392E+OO 
4,4574E+OO 
4.'/~!Sob+W 

5.2496E+OO 
5.9297E+OO 
6.7945E+OO 
7.&345E+OO 

9.0377E+OO 
1.0381E+Ol 
1.1829E+01 
I. 3325E+01 
1.480IE+Ol 
1.6195E+Ol 
1.7466E+Ol 
1.8586E+OI 
1.953SE+Ol 
2.0313E+01 
2.0913E+OI 
2.1217E+01 
2.1306E+01 
2. 1 327E+01 
2.2395E+01 
2.2403E+Ol 
2.2439E+01 
2.2462E+OI 
2.2479E+OJ 
2.248IE+01 
2.3280E+Ol 
2.327IE+OI 
2.3267E+OI 
2.3127E+01 
2.2886E+OJ 
2.2590E+01 
2.2244E+Ol 

2. 1 860E+OI 
2. 1 455E+01 
2.1080E+OI 
? 1040F+OI 

2.0986E+Ol 
2.0960E+Ol 
2.2364E+Ol 
2.2282E+OI 
2.2098E+Ol 
2.1730E+Ol 
2.1703E+OI 
2.1619E+OI 
2.1597E+Oi 
2.1919E+Ol 
2.184IE+Ol 
2.1726E+01 
2.1366E+01 
2.1011E+01 
2.0985E+01 
2.092IE+01 
2.0897E+OI 
2.1394E+01 
2.1306E+Ol 

1.8932E+04 
1.6286E+04 
1.4416E+04 
1.3255E+04 
1.3025E+04 
1.2892E+04 
1.2862E+04 
1.3002E+04 
1.2920E+04 
1.2894E+04 
l.llSIIE,+04 

1.3288E+04 
1.404IE+04 
1.505 I E+04 
1.623.iE+04 

1.75 I 9E+04 
1.8824E+04 
2.0065E+04 
2.1 1 44E+o4 
2. I 970E+04 
2.2486E+04 
2.2686E+04 
2.2583E+04 
2.2207E+04 
2. I 598E+04 
2.0801E+04 
2.0 I 93E+04 
1.9971E+04 
1.9912E+04 
2.0837E+04 
2.0792E+04 
2.0518E+04 
2.0271E+04 
1.9980E+04 
1.9902E+04 
2.0486E+04 
2.0255E+04 
2.01 74E+04 
1.8830E+04 
1.7431E+04 
1.6095E+04 
lAB25E+04 

1.3629E+04 
1.2513E+04 
I. 1 576E+04 
1.1479F.+04 
1.1.351E+04 
1.1292E+04 
1.1976E+04 
1.1756E+04 
1. 1 278E+04 
1.0375E+04 
1.0311 E+04 
1.0116E+04 
1.0065E+04 
1.0154E+04 
9.9696E+03 
9.7031E+03 
8.9263E+03 
8,2473E+03 
8.2011E+03 
8.0882E+03 
8.0466E+03 
8.1888E+03 
8.0353E+03 

cr(coh+inc) 
cm2/g 

1.4630E-Ol 
1.7501E-01 
2.0845E-Ol 
2,4723E-01 
2.6039E-01 
2.7046E-Ol 
2.7318E-OI 
2.7727E-OI 
2.8763E-OI 
2.9200E-OI 
3.4342E,-OI 

4.0222E-OI 
4.6915E-OI 
5.4497E-OI 
h\OARP-OI 

7.2645E-Ol 
8.3368E-OI 
9.5292E-01 
1.0849E+OO 
1.2303E+OU 

1.3898E+OO 
1.5639E+OO 
1.7531E+OO 
1.9517E+OO 
2. 1 778E+OO 
2.4137E+OO 
2.5781E+OO 
2.6363E+OO 
2.6518E+OO 
2.665IE+OO 
2.6750E+OO 
2.7331E+OO 
2.7853E+00 
2.8463E+OO 
2.8625E+OO 
2.8868E+OO 
2.9319E+OO 
2.9476E+OO 
3.2 I 35E+OO 
3.5094E+OO 
3.8 1 87E+OO 
4. 1404E-t-OO 

4A733E+OO 
4.8 1 6OE+00 
5. 1 322E+OO 
5. 1 668E+00 
5.2129E+OO 
5.2343E+OO 
S.2662E+OO 
5.3454E+00 
5.5240E+OO 
5.8856E+00 
5.91 23E+OO 
5.9950E+OO 
6.0 1 69E+OO 
6.0496E+00 
6.1304E+OO 
6.2495E+00 
6.6IJ5E+00 
6.9518E+00 
6.9753E+00 
7.0337E+OO 
7.0553E+OO 
7.0874E+00 
7.1669E+00 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
OOOOP+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
U.UWb+OU 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE-t-OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
U.UWE+UU 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1\ 
run 

2.046E+OI 
1.914E+Ol 
1.79 lE+O I 
1.675E+OI 
1.641E+OI 
1.616E+OI 
1.6 IOE+O 1 
I.600E+01 
l.S77E+OI 
1.567E+Ol 
lA60E+Ol 
1.371E+OI 
1.283E+Ol 
1.200E+OI 
1.I22E+Ol 
1.050E+Ol 
9.822E+OO 
9.188E+OO 
8.595E+OO 
1I.U40E+W 

7.521E+OO 
7.036E+00 
6.582E+00 
6. I 57E+OO 
5.760E+00 
5.388E+OO 
5. I 55E+OO 
5.078E+00 
5.057E+00 
S.040E+oo 
5.027E+00 
4.953E+00 
4.889E+00 
4.8 1 5E+00 
4.796E+00 
4.767E+00 
4.7ISE+00 
4.697E+00 
4,4IOE+00 
4. 1 26E+00 
3.859E+00 
J.610C-rOO 

3.377E+00 
3.IS9E+00 
2.975E+00 
2.955E+00 
2.930E+00 
2.918E+00 
2.90IE+00 
2.858E+00 
2.165E+OO 

2.586E+00 
2.574E+00 
2.535E+00 
2.525E+00 
2.5IOE+00 
2.473E+00 
2.4 1 9E+00 
2.263E+00 
2.1 26E+00 
2.117E+00 
2.094E+00 
2.086E+00 
2.073E+00 
2.043E+00 
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T "aLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 1 0 ke V to E - 400-1000 k.e V - Continued. 

= 
E 
keY 

6.260625E-OI 
6.692609E-OI 
7. 1 54399E-0I 
7.648052E-Ol 
8.175768E~1 
8.739896E-OI 
9.342948E-Ol 
9.987612E-OI 
1.067676E+OO 
1.141345E+OO 
1.220098E+OO 
1.304285E+OO 
1.394281 E+OO 
1.490486E+OO 
1.593329E+OO 
1.703269E+OO 
1.773016E+OO 
1.800 1 54E+OO 
1.807391E+00 
1.8 1 8246E+OO 
1.82079SE+OO 
1.8341 68E+OO 
1.84S384E+OO 
1.862242E+OO 
1.869728E+OO 
I. 8809S8E+OO 
1.909032E+OO 
1.946430E+OO 
2.080733E+OO 
2. 224304E+OO 
2.235380E+00 
2.269595E+00 
2.278719E+00 
2.292405E+OO 
2.326620E+00 
2.377781 E+oo 
2.523402E+OO 
2.541 848E+OO 
2.562025E+00 
2.572325E+00 
2.587774E+OO 
2.o2031Jl.Sb+oo 

2.7 I 7235E+00 
2.763208E+00 
2.805502E+OO 
? Rlfi7RIF4-00 
2.833698E+OO 
2.875992E+OO 
2.904724E+OO 
3.105150E+OO 
3.3 1 9406E+OO 
3.548445E+OO 
3.793288E+00 
4.055024E+OO 
4.334S21 E+OO 
4.633924E+OO 
4.953664E+OO 
5.295467E+OO 
5.660855E+OO 
6.05 1 453E+OO 
6.469004E+OO 
6.915365E+OO 
7.392525E+OO 
7.902609E+OO 
8.447890E+OO 

ft 
elatom 

4.0 1 457E+O 1 
4. 1 4878E+o 1 
4.26536E+Ol 
4.36517E+O 1 
4.4479 lE+O 1 

....... 4.S1435E+O I 
~.56622E+Ol 

4.60542E+O 1 
4.67407E+Ol 
4.65249E+O 1 
4.59285E+O 1 
4.49247E+0 I 
4.33609E+Ol 
4.08763E+O I 
3.64706E I 0 1 

2.60550E+O I 
3.7803 1 E+oo 

-3.7 1 802E+O 1 
- 1.00502E+02 
-1.28899E-Ol 

1.27312E+O I 
4.35023E+Ol 
4.80820E+Ol 
3. 1 6484E+O 1 

-l.05038E+01 
5.59203E+Ol 
8.66328E+O 1 
8.05339E+O 1 
5.83224E+Ol 
5.19555E+Ol 
5.l5483E+Ol 
4.94023E+O I 
4.69848E+O I 
4.9518IE+OI 
5.20675E+01 
5.41 934E+OI 
5.82505E+Ol 
5.84S76E+01 
5.84474E+Ol 
5.77400E+Ol 
5.90695E+01 
6.01425E+01 

6.27552E+O I 
6.33382E+OI 
6.34575E+O 1 
fi1024'iF+Ol 
6.38157E+O 1 
6.47965E+OI 
6.52287E+01 
6.70066E+OI 
6.82667E+01 
6.91871E+Ol 
7.0218IE+Ol 
7.06313E+Ol 
7.08697E+Ol 
7.11122E+OI 
7.11475E+OI 
7.1 1 450E+OI 
7.10404E+OI 
7 .08546E+O 1 
7 .06120E+0 1 
7 .03 1 57E+O 1 
6.99589E+O 1 
6.95221 E+OI 
6.89513E+OI 

h 
elatom 

2.1117E+01 
2.0482E+01 
1.9697E+01 
1.8829E+OI 
1.7956E+Ol 
1.7081E+Ol 
1.6215E+01 
1.5368E+Ol 
1.4114E+Ol 
1.2941E+Ol 
1.1897E+Ol 
1.0965E+Ol 
l.0131E+01 
9.3830E+00 
S.7099E+OO 
8.I03IE+00 
7.7515E+00 
7.6238E+00 
7.5906E+00 
1.3069E+02 
1.2293E+02 
8.9683E+Ol 
6.9400E+Ol 
4.80 1 4E+Ol 
4.1083E+Ol 
1.1508E+02 
6.3286E+OI 
3.4515E+OI 
2.1257E+Ol 
2.2588E+OI 
2.2792E+OI 
2.345 1 E+Ol 
2.3632E+01 
2.8687E+OI 
2.9190E+OI 
2.9622E+OI 
2.8928E+01 
2.8705E+Ol 
2.8442E+Ol 
2.8301E+OI 
2.9956E+Ol 
2.9300E+Ol 
2.768IE+01 
2.6900E+01 
2.6202E+OI 
2.6020E+Ol 
2.6887E+01 
2.6224E+OI 
2.5792E+OI 
2.3284E+01 
2.1143E+OI 
l,9196E+OI 
1.7360E+Ol 
1.5650E+01 
IAI39E+OI 
l.2784E+Ol 
1.1526E+01 
1.0392E+Ol 
9.3697E+OO 
8,4516E+OO 
7.6J47E+OO 
6.9068E+OO 
6.2574E+OO 
5.6752E+OO 
5.1 320E+OO 

7.720 I E+03 
7.0048E+03 
6.3015E+03 
5.6351E+03 
5.0268E+03 
4.4733E+03 
3.9725E+03 
3.5220E+03 
3.0257E+03 
2.5952E+03 
2.2319E+03 
1.9242E+03 
1.6631E+03 
I. 4409E+03 
1.2S12E+03 

1.0889E+03 
I.OOO7E+03 
9.6934E+02 
9.6 1 25E+02 
1.645 1 E+04 
1.5453E+04 
1.l192E+04 
8.6078E+03 
5.9013E+03 
5.0292E+03 
1.4004E+04 
7.5876E+03 
4.0587E+03 
2.3383E+03 
2.3243E+03 
2.3337E+03 
2.3650E+03 
2. 3737E+03 
2.8642E+03 
2.8716E+03 
2.8514E+03 
2.6239E+03 
2.5848E+03 
2.541OE+03 
2.5 I 82E+03 
2.6496E+03 
2.:5535E+03 

2.3317E+03 
2.2282E+03 
2. I 371E+03 
2.1 I 43E+03 
2.1717E+03 
2.0870E+03 
2.0323E+03 
1.7163E+03 
1,4578E+03 
1.2382E+03 
1.0475E+03 
8.8336E+02 
7.4653E+02 
6.3146E+02 
5.3255E+02 
4,4918E+02 
3.7884E+02 
J.1967E+02 
2.7013E+02 
2.2860E+02 
1.9374E+02 
1.6437E+02 
1.3904E+02 

cr(coh+inc) 
cm2/g 

7.3326E+OO 
7.6828E+OO 
8.0234E+OO 
8.3522E+OO 
8.6665E+OO 
8.9642E+OO 
9.2430E+OO 
9.5008E+OO 
9.7356E+OO 
9.9458E+OO 
LOI30b+OI 
1.0286E+Ol 
L0414E+01 
I.0513E+01 
I.OS81E+OI 

1.0620E+01 
1.0628E+Ol 
1.0628E+01 
1.0628E+01 
1.0628E+01 
1.0628E+01 
1.0627E+Ol 
1.0626E+Ol 
1.0624E+Ol 
1.0623E+Ol 
1.062 lE+o 1 
1.06 15E+O 1 
1.0606E+01 
l.0554E+Ol 
l.0474E+OI 
1.0467E+OI 
1.0445E+OI 
1.0438E+01 
I.0429E+OI 
1.0405E+Ol 
I.0366E+OI 
I.024SE+01 
I.0232E+OI 
1.0214E+Ol 
I.0205E+OI 
I.OI92E+OI 
1.01 57E+O1 

I.OO72E+Ol 
I.OO28E+OI 
9.9874E+OO 
9.9763E+OO 
9.9597E+OO 
9.9 I 71E+OO 
9.8890E+OO 
9.6836E+OO 
904581 E+OO 
9.2143E+00 
8.9542E+00 
8.6798E+OO 
8.3931E+OO 
8.0963E+OO 
7.7914E+OO 
7.4803E+OO 
7. 1649E+OO 
6.847 I E+OO 
6.5287E+OO 
6.2113E+OO 
5.8965E+OO 
5.5856E+OO 
5.2800E+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooh+oo 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001::+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

1.980E+OO 
1.853E+OO 
1.733E+OO 
1.621E+OO 
1.516E+OO 
1.419E+OO 
1.327E+OO 
1.241E+OO 
1.16lE+OO 
1.086E+OO 
1.016E+OO 

9.506E-OI 
8.892E-01 
8.318E-OI 
77RIF.-OI 

7.279E-OI 
6.993E-OI 
6.887E-Ol 
6.860E-OI 
6.8191::-01 

6.809E-Ol 
6.760E-01 
6.719E-OI 
6.658E-OI 
6.63lE-OI 
6.592E-OI 
6,495E-Ol 
6.370E-OI 
5.959E-OI 
5.574E-Ol 
5.546E-OI 
5.463E-01 
5.44IE-Ol 
5.408E-OI 
5.329E-OI 
5.214E-01 
4.913E-Ol 
4.878E-OI 
4.839E-01 
4.820E-01 
4.79IE-01 
4.721E-Ol 

4.563E-OI 
4.487E-Ol 
4.419E-OI 
4.402E-OI 
4.375E-OI 
4.31IE-OI 
4.268E-Ol 
3.993E-01 
3.'13:>1:.-UI 
3A94E-Ol 
3.269E-Ol 
3.058E-01 
2.860E-01 
2.676E-OI 
2.503E-OI 
2.34IE-OI 
2.190E-Ol 
2.049E-OI 
1.917E-OI 
1.793E-OI 
1.677E-Ol 
1.569E-01 
1.468E-OI 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 ke V to E - 400- 1000 ke V - Continued. 

E 
keY 

9.030794E+OO 
9.653919E+OO 
1.000266E+Ol 
1.015577E+01 
1.019659E+01 
L025783E+OI 
I.OO2004~~ 1 
1.041094E+(}t.. 
I. 1032 1 2E+OI 
1.131312E+Ol 
I. 1 48628E+0 1 
1.153246E+01 
1.160 172E+0 1 
1.177488E+01 
1.1 79334E+0 1 
1.1 85780E-t-O I 

1.203930E+0 1 
1.208770E+0 1 
1.216030E+0 1 
1.234180E+0 1 
1.260708E+O 1 
1.347697E+0 1 
1.440688E+O 1 
1.540095E+O 1 
1.(j4V3G2E.,.O I 

1.759961E+01 
1.881398E+0 1 
2.011215E+Ol 
2.149988E+01 
2.298338E+0 1 
2.456923E+0 1 
2.626450E+0 1 
2.807676E+0 1 
3.001 405E+0 1 
3.208502E+OI 
3.429889E+01 
3.66655IE+01 
3.9 1 9543E+0 1 
4.1 89992E+0 1 
4.479101E+01 
4. 788159E+0 1 
5.1 1 8542E+0 1 
5.47172IE+01 
5.849270E+01 
6.252870E+0 1 
6.684318E+0 [ 
6.813450E+0 1 
6.9177 38E+0 1 
6.945548E+0 1 
6.987263E+0 1 
7 .09 1 550E+0 1 
7.1 45536E-rOl 

7 .638578E+0 1 
8.1 65640E+OI 
8.729069E+OI 
9.33 I 374E+01 
9.975239E+01 
1.066353E+02 
1.139931E+02 
1.218587E+02 
1.302M9E-r02 

1.392553E+02 
1.488640E+02 
1.591356E+02 
1.701159E+02 

/1 
e/atom 

6.81293E+0 1 
6.65592E+Ol 
6.45033E+O 1 
6. 16346E+0 1 
5.82555E+01 
6.I6606E+O 1 
6.33883E+O 1 
6.46451 E+O 1 
6.68651 E+o 1 
6.65940E+O 1 
6.54086E+O 1 
6.38067E+0 1 
6.55005E+O 1 
6.70 1 36E+0 1 
6.70913E+01 
6.73020ETOI 

6. 72878E+0 1 
6.65917E+0 1 
6.76405E+0 1 
6.88404E+0 1 
6.97737E+0 1 
7.14875E+Ol 
7 .2491OE+0 1 
7 .31546E+0 1 
7 .36002ETO 1 

7 .38944E+0 1 
7.40850E+OI 
7.42037E+0 1 
7 .43309E+0 1 
7.43562E+0 1 
7.441 78E+01 
7.43985E+0 1 
7.43669E+0 I 
7 .42970E+0 1 
7.42121E+01 
7.41 179E+01 
7.40173E+01 
7.39116E+OI 
7.3801IE+OI 
7.36848E+01 
7.35584E+01 
7.34168E+01 
7.32486E+OI 
7.30295E+01 
7.27015E+01 
7.20009E+OI 
7 .15004E+0 1 
7.03996E+0 1 
6.90815E+OI 
7.04134E+01 
7 .16162E+0 1 
7.19078E-rOl 

7.30529E+OI 
7 .35353E+0 1 
7.38178E+OI 
7. 40042E+0 I 
7.41261 E+O 1 
7,42067E+OI 
7 ,42592E+0 J 

7.42920E+OI 
7,43 1 09E-r01 

7.43475E+01 
7,43477E+01 
7.43410E+01 
7.43299E+O 1 

h 
eiatom 

4.6283E+00 
4. 1268E+00 
3.8823E+00 
3.7802E+00 
3.7538E+00 
1.0324E+OI 
1.0184E+Ol 
9.9850E+00 
8.8485E+00 
8. 4442E+00 
8.2142E+00 
8.1551E+00 
1.1 288E+01 
l.lOOIE+OI 
1.0971E+01 
1.0868E-rOl 

1.0589E+01 
1.0516E+01 
1.2074E+OI 
1.I804E+01 
1.1430E+Ol 
1.0319E+01 
9.2845E+00 
8.3430E+00 
7.4814E-t-OO 

6.7060E+00 
6.0 128E+00 
5.3947E+00 
4.8368E+00 
4.3382E+00 
3.8884E+00 
3.4838E+00 
3.0983E+00 
2.7503E+00 
2.4435E+00 
2. 1727E+00 
1.9334E+00 
1.7219E+00 
l.5346E+00 
1.3682E+00 
1.2184E+00 
1.085 1 E+OO 
9.6347E-OI 
8.5449E-OI 
7.5806E-OI 
6.7279E-OI 
6.5025E-01 
6.3292E-01 
6.2842E-OI 
3.2163E+00 
3. 1450E+00 
3.1091E1'OO 

2.7986E+00 
2.5097E+00 
2.2497E+00 
2.0139E+00 
1.7992E+00 
1.6076E+00 
1.4366E+00 
1.2839E+00 
I. 1 476E1'OO 

1.0259E+00 
9.1402E-OI 
8.1445E-OI 
7.258IE-OI 
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I. 1 730E+02 
9.7842E+OI 
8.8837E+01 
8.5 1 96E+0 1 
8.4261E+OI 
2.3035E+02 
2.2587E+02 
2. 1952E+02 
1. 8358E+02 
1.7084E+02 
1.6368E+02 
1.6 1 85E+02 
2.2269E+02 
2. 1 384E+02 
2. 1 292E+02 
2.097851'02 

2.0131E+02 
1.9913E+02 
2.2725E+02 
2.189IE+02 
2.075IE+02 
1.7526E+02 
1.4750E+02 
1.2399E+02 
1.040 I E-t-02 

8.7212E+OI 
7.3150E+Ol 
6. 1 393E+O 1 
5.149IE+OI 
4.3203E+01 
3.6224E+OI 
3.0360E+OI 
2.5257E+Ol 
2.0973E+01 
1.7431E+OI 
1. 4499E+01 
1.2069E+01 
1.0055E+01 
8.3832E+00 
6.9916E+00 
5.8244E+00 
4.8521E+00 
4.0302E+00 
3.3437E+00 
2.7749E+00 
2.3038E+00 
2. 1 844E+00 
2.094IE+00 
2.0709E+00 
1.0536E+01 
1.0151E+OI 
9.959 1 E-rOO 

8.3857E+00 
7.0346E+00 
5.8989E+00 
4.9397E+00 
4.1282E+00 
3.4505E+00 
2.8844E+00 
2.4115E+00 
2.01 64E,..00 

1.686IE+00 
1.4053E+00 
1.1714E+00 
9)654E-01 

(J(coh+inc) 
cm21g 

4.9808E+OO 
4.6891E+OO 
4.5373E+OO 
4.4730E+OO 
4.4562E+00 
4.43IOE+00 
4.4057E+00 
4.3691E+00 
4. 13 14E+OO 
4.0305E+00 
3.9703E+OO 
3.9545E+OO 
3.9309E+OO 
3.8730E+00 
3.8669E+OO 
3.84.58E1-00 

3.787IE+00 
3.77 1 SE+OO 
3.7489E+00 
3.6926E+00 
3.6 1 27E+oo 
3.3691E+OO 
3. 1365E+00 
2.9151E+OO 
2.7049E-t-OO 

2.5059E+OO 
2.31SIE+00 
2.1414E+OO 
1.9754E+00 
1.820IE+00 
1.6749E+00 
1.5397E+00 
1.4140E+00 
1.2974E+00 
1.1896E+00 
1.0900E+00 
9.9817E-01 
9.1378E-01 
8.3632E-01 
7.6537E-Ol 
7.0050E-01 
6.4128E-01 
5.8731E-01 
5.3821E-01 
4.9359E-OI 
4.5311E-01 
4.4222E-01 
4.3378E-Ol 
4.3159E-OI 
4.2834E-OI 
4.204IE-Ol 
4.1642E-OI 

3.832IE-01 
3.53I7E-01 
3.2602E-01 
3.0150E-Ol 
2.7936E-01 
2.5938E-Ol 
2.4135E-Ol 
2.2507E-Ol 
2.1036E-OI 

1.9706E-OI 
1.8503E-01 
1.7412E-01 
1.6422E-OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-t-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
8.499E+00 
8. I 96E+00 
8.045E-rOO 

6.794E+00 
5.714E+00 
4.809E+00 
4.039E+00 
3.384E+00 
2.835E+00 
2.375E+00 
1.989E+00 
1.6675-r00 

1.396E+00 
I. 1 65E+00 
9.715E-01 
8.105E-01 

nm 

1.373E-01 
1.284E-OI 
1.240E-01 
1.221E-OI 
1.216E-01 
1.209E-01 
1.201E-Ol 
1.191E-01 
1.1 24E-01 
1.096E-01 
1.079E-01 
1.075E-01 
1.069E-Ol 
1.053E-Ol 
1.051E-OI 
1.046E-01 

1.030E-Ol 
1.026E-01 
1.020E-Ol 
1.005E-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.33lE-02 

7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.820E-02 
1.792E-02 
1.785E-02 
1.774E-02 
1.748E-02 
1.735C-02 

1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
1.017E-02 
9.318E-03 

8.903E-03 
8.329E-03 
7.791E-03 
7.288E-03 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-IOOO.keV - Continued. 

- E 11 h !.L O"(coh+inc) !.LK X 
keY e/atom e/atom cm2/g cm2/g cm2/g nm 

1.8 1 8539E+02 7.43159E+OI 6.4687E-OI 8.1416E-OI 1.5521E-0l 6.762E-Ol 6.818E-03 
1.944018E+02 7.43000E+O 1 5.7657E-01 6.7884E-OI 1.4700E-OI 5.64IE-01 6.378E-03 
2.078 I 56E+02 7 .42830E+0 I 5.1396E-01 5.6606E-01 !.3949E-01 4.706E-01 5.%6E-03 
2.22 I 548E+02 7.42654E+Ol 4.5818E-Ol 4.7206E-OI !.3260E-01 3.926E-01 5.58IE-03 
2.37483~E+02 7 .42477E+O I 4.0850E-01 3.937IE-Ol 1.2626E-OI 3.275E-OI 5.22IE-03 
2.538699E~02 7.42302E+Ol 3.6423E-01 3.2838E-Ol 1.2041E-OI 2.732E-OI 4.884E-03 
2.7 I 3869E+02 7.42 I 29E+Ol 3.2479E-Ol 2.7392E-01 1.1499E-0I 2.279E-OI 4.569E-03 
2.901 I 26E+02 7 .41 960E+O I 2.8963E-OI 2.2851E-Ol 1.0994E-Ol 1.901E-OI 4.274E-03 
3.10 1304E+02 7.41795E+01 2.59I7E-Ol 1.9127E-OI 1.0523E-Ol 1.593E-OI 3.998E-03 
3.3 I 5294E+02 7 .4 1 646E+0 I 2.3293E-01 1.608IE-Ol 1.0082E-OI 1.341E-Ol 3.740E-03 
3.544049E+02 7.41511E+Ol 2.(937):;-UI 1.3::522B-Ol 9.(}(jGIE 02 1.129E-01 3.49gE-m 

3.788588E+02 7 .41 386E+O 1 1.8820E-Ol 1.1 370E-Ol 9.2734E-02 9.505E-02 3.273E-03 
4.05000 1 E+02 7.41271E+01 1.6919E-01 9.5617E-02 8.9009E-02 8.003E-02 3.06JE-03 
4.32945 I E+02 7.41 1 65E+0 1 1.5211E-OI 8.0415E-02 8.5466E-02 6.738E-02 2.864E-03 
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2=74 
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Re Z= 75 

Atomic weight - 1.862070E+02 glmol, nominal density p (glcm3
) - 2.0980E+01 

~.(bamslatom) - ~(cm2Ig) X 3.09204E+o2, E(eV) ~(cm2/g) - fz(e/atom) X 2.25987E+05 

21 edges. Edge energies (keV): 

K 
M 
M 
N 
N 
o 

V 
"IV 
VI 
V 

7. I 6764E+OO 
2.93170E+OO 
1.88290E+OO 
2.73700E-00 

. 8.28000E -02 
5.20913E-03 

L 
M 
N 
N 
N 

II 
I 

V 
VII 

1.25267E+00 
2.68160E+00 
6.25000E-OO 
2.60200E-OO 
4.56000E-02 

L 
M 
N 
o 
o 

II 
III 
II 
I 

III 

Relativistic correction estimate frel (H82,3/5CL) = -1.5033E+OO, -8.8920E-Ol e/atom 
Nuclear Thomson correction fNT - -1.6572E-02 e/atom 

E 
keY 

5.I04943E-03 
5.183079E-03 
5.203916E-03 
5.23517IE-03 
5.313308E-03 
5.941418E-03 
6.032358E-03 
6.056608E-03 
6.092984E-03 
6. 1 83924E - 03 
1.069000E -02 
1.I42761E-02 
1.221612E-02 
1.305903E-02 
l.396010E-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 

1.823053E -02 
1.948844E-02 
2.083314E-02 
2.227061E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E-02 
3.1WUU11:.-U2 

3.323523E-02 
3.390800E -02 
3.442700E-02 
~ .d.'\1'\'\401=-07 

3.477300E -02 
3.5 29200E - 02 
3.552846E -02 
3.797993E-02 
3.978800E-02 
4.039700E-02 
4.055940E -02 
4.060054E-02 
1.0S0JOOE-02 

4.141200E-01 
4.340 198E - 02 
4.468800E -02 
4.537200E-02 
4.555440E - 02 
4.582800E - 02 
4.6W67IE-02 
4.651 200E - 02 
4.959B09C 0: 

fl 
e/atom 

6.39581 E+OO 
6.22399E+00 
6.06267E+00 
6. 1 9350E+OO 
6.273 1 4E+00 
5.68875E+00 
5.20729E+00 
4.66114E+00 
5. 1 9845E+00 
5.64768E+00 
5.27266E+00 
5.29226E+00 
5.41 943E+00 
5.67608E+00 
6.07660E+00 
6.62422E+00 
7.32014E+00 
8.1 1 734E+00 
9.03318E+00 
9.93792E+00 
1.08250E+0 1 
I . 1 MfiOF+O I 

1.23560E+0 1 
1 .29157E+0 1 
1 .32835E+0 1 
1.34089E+0 I 
Ul~121:.+01 

1.21962E+0 1 
I. I 3408E+OI 
9.4851 4E+00 
7.26] 52E+OO 

9.56931 E+oo 
I. I 5804E+0 I 
1.20 I 20E+0 1 
1,37977E+OI 
I..1D85IE+OI 
1.38521 E+OI 
1.34579E+OI 
1.23J58E+Ol 
I.J9?57E I 0 I 

i ..1:<8! 7E+Ol 
: .46487E+0 1 
! ..12887E+O' 
134221 E+Ol 
1.23252E+OI 
1 •• '-+803E+OI 
1 . ..:..J.092E+OI 
1 . .iSI'<5E+OI 
1.56927[:.,.01 

h 
elatom 

O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+oo 
2.9128E-Ol 
2.9108E-01 
2.9183E-01 
2.9392E-OI 
2.9460E-OI 
1.3530E+00 
1.3515E+00 
3.4278E+00 
4.042IE+00 
4.7143E+00 
5.41 83E+00 
6.1 1 98E+00 
6.7783E+OO 
7.3518E+00 
I.BOIOb+OO 

8.0975E+00 
8.2213E+00 
8. 1690E+00 
794QRj:;+()() 

7.5848E+00 
7. 1 023E+00 
6.5331E+00 
5.916IE+00 
5.2858E+OO 
4.6699E+00 
4.4909E+00 
4.3575E+00 
4.3227E+OO 

8.6457E+00 
8.4385E+00 
8.3464E+00 
7.4692E+00 
6.8764E+00 
6.6792E+00 
6.627IE+00 
7.4507E+00 
7.375~E I 00 

7.1514E+00 
6A590E+00 
6.0458E+00 
5.8392E+00 
5.7861 E+OO 
7.8921E+00 
7.7273E+00 
7.6948E+00 
('.9252E ... 00 
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O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
1.2574E+04 
1.2380E+04 
1.11ooE+04 
1.1011E+04 
1.0992E+04 
5.01 83E+04 
4.939 I E+04 
7.2464E+04 
7.9935E+04 
8.7210E+04 
9.3764E+04 
9.9067E+04 
1.0264E+05 
1.0414E+05 
I.U3381:HO~ 

1.0038E+05 
9.5333E+04 
8.8613E+04 
R flAAQP+04 

7. 1 997E+04 
6.3066E+04 
5.4267E+04 
4.5970E+04 
3.8422E+04 
3.1754£+04 
2.9930£+04 
2.86D4E+04 
2.8261E+O.d. 

5.6187£+04 
5.4035£+04 
5.3089E+04 
4.4443E+04 
3.9056E+04 
3.7365E+04 
3.6924E+04 
4.1471 E+04 
4.0847C+04 

3.9016E+04 
3.3631E+04 
3.0574E+04 
2.9084E+04 
2.8704E+0.! 
3.8917E+04 
3.7638E+04 
3.7387E+04 
J.155JE.,.04 

I. 1 9587E+OO 
2.36730E+OO 
5.1 7900E-00 
4.06OOOE -02 
3.46000E-02 

a(coh+inc) 
cm21g 

7.3520E-06 
7.9793E-06 
8. 1534E-06 
8.41 99E-06 
9.1158E-06 
1.6452E-05 
1.7806E-05 
1.8181E-05 
1.8755E-05 
2.025IE-05 
2.8802E-04 
3.8882E-04 
5.2227E-04 
6.9803E-04 
9.2833E-04 
1.2285E-03 
1.6179E-03 
2. 12U2E-03 

2.765IE-03 
3.5889£-03 
4.6357£-03 
'iQ'iQtm-m 

7.6253E-03 
9.7108E-03 
1.2309E-02 
1.5530E-02 
1.95041:-02 
2.4383E-02 
2.6050£-02 
2.7383E-02 
2.7745E-02 

2.8293E-02 
2.9692E-02 
3.0343E-02 
3.7590E-02 
4.3525£-02 
4.5638E-02 
4.6212£-02 
4.6358E-02 
4.7080£-02 

.!.9289E-02 
5.6916E-02 
6.2176E-02 
6.5081 E-02 
6.5868£'-02 
6.7058E-02 
6.9570E-02 
7.008SE-02 
8.4<J6~C-0: 

L 
M 
N 
o 
o 

III 
IV 
III 
II 

IV 

0.000£+00 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.oooE+oo 
O.OOOE+OO 
O.OOOE+OO 
O'()OOE+OO 
O.OOOF+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.UUUE+UU 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOOE+OO 

0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
0.000£+00 
O.OOOc ... OO 

1.05353E+O[ 
1.94890E+OO 
4.44400E-OI 
4.06OOOE-02 
6.06267E-03 

A 
nm 

2.429E+02 
2.392E+02 
2.383E+02 
2.368E+02 
2.333E+02 
2.087E+02 
2.055E+02 
2.047E+02 
2.035E+02 
2.oo5E+02 
1.160£+02 
1.085E+02 
1.0 1 5E+02 
9.494E+01 
8.88IE+Ol 
8.308E+Ol 
7.772E+01 
7.270E+Ol 

6.801E+O\ 
6.362E+OI 
5.951E+OI 
5.567E+Ol 
5.208E+01 
4.872E+OI 
4.557£+01 
4.263E+01 
3.':Jl'HSI:.+UI 
3.73IE+OI 
3.656£+01 
3.601£+01 
~.'i~71=+OI 

3.566E+01 
3.513£+01 
3.490E+OI 
3.264E+OI 
3.116E+Ol 
3.069£+01 
3.057£+01 
3.054£+01 
3.039E,0; 

2.994E+OI 
2.857E+O\ 
2.774E+OI 
2.733E+OI 
2.722E+OI 
2.705£+01 
2.672£+01 
2.666E+OI 
2.500C+01 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

-============================================================== 
E 
keY 

"i102035E-02 
S.667876E-02 

6.058959E-02 

6.47702~E-02 

6.9239421i.-:-02 
7.401695E-02 

7.91241IE-02 
8.1 1 44OOE-02 

8.238600E-02 
S.271720F-02 

8.32 1 4OOE-02 

8.445600E-02 
8.458368E-02 

9.041995E-02 
9.665893E-02 
1.033284E-Ol 

1.104581E-01 
1.180797E-01 
1.262272E-01 

1.349368E-OI 
1.442475E-Ol 

1.542oo5E-OI 

1.648404E-Ol 

1.762144E-Ol 

1.883732E-01 
2.0 13709E-0 1 

2. 1 52655E-0I 
2.301188E-Ol 

2.459970E-OI 

2.549960E-OI 

2.588990E-01 
2.599398E-01 
2.6150IOE-01 
2.629708E-OI 

2.654040E-Ol 

2.682260E-OI 
2.723315E-Ol 

2.734263E-OI 

2.750685E-Ol 

2.79 I 740E-0I 

2.811158E-Ol 
3.oo5128E-01 

3.212482E-Ol 

3.4341 43E-OI 
3.671099E-01 

3.924405E-OI 

4.195189E-OI 

4.355120E -0 I 

4.421780E -01 
4.439556E -0 1 
4.466220E -01 

4.484657E-OI 
4.532880E-OI 

4. 794098E - 0 \ 

5.075420E -0 I 

5.12489IE-01 
5.153105E-OI 

5.17382IE-OI 

5.20489SE-OI 
5.282580E-01 
5.478508E-01 

5.856525E-01 
6.125000E-O 1 

6.218750E-OI 

6.243750E -0 I 

it 
e/atom 

1.61 494E+O I 
1.63094E+0 I 

1.6244IE+OJ 

1.59999E+Ol 

1.56151E+Ol 

1.5121lE+Ol 

1.45397E+0 I 
1.42945E+0 I 

1.4 I 235E+O I 
1.40506F.j.()1 

J.40293E+Ol 

J.39194E+0 1 
1.39067E+0 I 
1.32976E+O 1 
1.26720E+O 1 
1.20734E+O 1 

l.lS404E+01 
l.ll 085E+O I 
1071&<11':.j.01 

1.06211E+01 

I.07502E+0 I 
1.11382E+0 I 
J.l8180E+0 I 
1.27984E+O I 
1.40334E+0 I 
1.54684E+O I 
1.70427E+Ol 
1.86854E.j.OI 

2.02842E+0 I 
2.09838E+Ol 

2.10168E+Ol 
2.07081 E+O 1 

2. 1 2S42E+OI 
2. 1 5754E+OI 

2.194 tOE+O 1 

2.22642E+Ol 
2.25202E.j.O 1 

2.23395E+O 1 

2.28457E+0 I 

2.35829E+O 1 

2.38558E+O I 
2.60380E+0 1 

2.78948E+O I 

2.9556IE+OI 
3.1 0382E+0 1 

3.2324IE+Ol 

3.33221 E+O 1 

3.35331 E+O I 
3.3 1 448E+O I 

3.24487E+OI 
3.33164E+OI 
3.36747E+01 

3.42307E+OI 

3.S8103E+OI 

3.68998E+Ol 

3.70\9IE+OI 

3.70422E+O 1 

3.69353E+0 1 
3: 72339E+0 1 
3.76736E+OI 
3.84625E+O I 

3.96784E+O I 
4.03188E+0 1 

4.03583 E+O I 

4.0l569E+OI 

h 
eiatom 

6.2240E+OO 
5.5605E+OO 

4.9727E+00 

4.4941E+OO 
4. I 483E+00 

3.9512E+00 

3.9137E+OO 

3.9429E+OO 

3.9724E+00 
1.9R17R+OO 

4.0659E+00 

4.II06E+00 
4.1 1 57E+OO 

4.4316E+OO 
4.9343E+00 
5.6326E+OO 

6.5277E+OO 
7.6212E+OO 
&900?H.j.OO 

I.0339E+OI 

J.l905E+Ol 
1.3559E+Ol 

1.5249E+OI 
1.6875E+01 

1.8361E+OI 
1.9667E+01 

2.0765E+OJ 
2. 1 642E+Ol 

2.2298E+OI 

2.2546E+OI 
2.2617E+OI 
2.2633E+OI 

2.345IE+OI 
2.3476E+01 

2.3512E+OI 

2.3548E+OI 
2.3590E.j.Ol 

2.3599E+Ol 

2.4223E+OI 

2.4248E+OI 

2.4256E+01 
2.4224E+OI 

2.4038E+OI 

2.3740E+OI 
2.3355E+OI 

2.2909E+OI 

2.2423E+01 

2.2138E+01 
2.202IE+OI 

2.1990E+OI 
2.3440E+01 
2.341IE+OI 
2.3334E+Ol 

2.2929E+OI 
2.2508E+Ol 

2.2435E+0: 

2.2394E+Ol 

2.2364E+OI 

2.2680E+OI 
:!.2573E+01 

2.2307E+OI 

2.1804E+OI 
2.1454E+01 

2.13)2E+01 

2.1300E+01 

2.6528E+04 
2.2 1 70E+04 

1.8547E+04 

1.5680E+04 

1.3540E+04 

1.2064E+04 

1.1 1 78E+04 
1.098 1 E+04 

I.0896E+04 
1.0R7RE.j.()4 

1.1042E+04 

1.0999E+04 

1.0996E+04 

1.l076E+04 
I. 1 536E+04 
1.2319E+04 

1.3355E+04 
1.4586E+04 
I '\91dP+()d 

1.7315E+04 

1.8651E+04 
1.987IE+04 

2.0906E+04 
2.J 641 E+04 

2.2028E+04 

2.2071E+04 

2. 1 799E+04 
2. 1 253E+04 

2.0484E+04 

1.9981E+04 

1.9742E+04 
1.9677E+04 

2.0266E+04 
2.0 I 74E+04 

2.0020E+04 
1.9840E+04 
1.9575E.j.04 

1. 9504E+04 

1.9900E+04 

1.9629E+04 

1.95OOE+04 
1.8216E+04 

1.6910E+04 
1.5622E+04 

1.4377E+04 

1.3192E+04 

1.2079E+04 

l.l487E+04 
1.1254E+04 

1.1193E+04 
1. I 860E+04 
1.1797E+04 

I. 1 633E+04 

1.0808E+04 
1.0022E+04 

9.893 I E+03 
9.8209E+03 

9.7684E+03 
9.8474E+03 
9.6568E+03 

9.2016E+03 

8.4137E+03 
7.9 1 56E+03 

7.7521 E+03 

7.7093E+03 

a(coh+inc) 

cm2/g 

1.0258E-OI 
1.2374E-OI 
l,4863E-OI 

1.7776E-01 

2.1169E-01 

2.5104E-OI 

2.9644E-OI 
3.153IE-OI 

3.27/6E-01 
3.3036R-OI 

3.3517E-OI 

3.4733E-OI 

3.4859E-OI 

4.0822E-Ol 
4.7608E-01 
5.5296E-OI 

6.3963E-OI 
7.3692E-OI 
R<1,\fllF-()l 

9.6645E-Ol 

J.lOO2E+OO 

1.2476E+OO 

1.4092E+OO 

1.5856E+OO 

1.7773E+OO 

1.9846E+OO 

2.2077E+OO 
2.4466E.j.OO 

2.7014E+00 

2.8450E+00 

2.9071E+00 
2.9236E+00 

2.9484E+OO 
2.9717E+00 

3.0102E+00 

3.0547E+00 
3.1194E+OO 

3. 1366E+00 

3. I 624E+OO 

3.2267E+00 

3.2570E+00 

3.5569E+00 

3.8703E+00 

4. 1 963E+00 

4.5337E+00 

4.88IOE+00 

5.2366E+00 

5.4389E+00 

5.52 1 6E+00 

5.5435E+00 
5.576IE+00 
5.5987E+00 
5.6572E+OO 

5.9652E+OO 

6.2805E+OO 

6.3342E+OO 
6.3646E+OO 

6.3869E+00 
6.4200E+00 
6.5020E+00 
6.7034E+00 

7.0704E+00 

7.3145E+OO 

7.3966E+OO 

7.41 82E+00 

O.oooE+OO 
O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+OO 

O.oooE+oo 
O.oooE+OO 

O.OOOE+OO 
O.OOOR+OO 

O.oooE+OO 

O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 
O.oooE+oo 

O.oooE+OO 

O.oooE+OO 
() OOOE+OO 

O.oooE+oo 
O.oooE+OO 

O.oooE+oo 

O.oooE+OO 

O.oooE+OO 

O.oooE+oo 

O.oooE+OO 

O.oooE+OO 
O.OOOE+OO 

O.OOOE+oo 

O.oooE+OO 

O.oooE+oo 
O.oooE+oo 

O.oooE+OO 
O.oooE+oo 

O.oooE+oo 

O.oooE+OO 
O.OOOE+OO 

O.OOOE+oo 
·O.oooE+OO 

O.oooE+oo 

O.oooE+OO 
O.oooE+OO 

O.oooE+oo 
O.oooE+oo 

O.oooE+oo 

O.oooE+OO 

O.oooE+oo 

O.oooE+OO 

O.oooE+oo 

O.oooE+OO 
O.oooE+OO 

O.oooE+oo 
O.oooE+oo 

O.OOOE+oo 
O.OOOE+OO 

O.oooE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

nm 

2.338E+OI 
2.1 87E+OI 

2.046E+Ol 

1.9 1 4E+OI 

1.791E+OI 

1.675E+Ol 

1.567E+OI 

1.528E+OI 

1.505E+Ol 
1.499E+OI 
1.490E+OI 

1.468E+Ol 

I.466E+OI 
J.371E+01 

1.283E+01 
1.200E+OI 

1.l22E+OI 
J.050E+OI 
Q R??R+OO 

9. 1 88E+00 

8.595E+00 
8.040E+OO 

7.52IE+00 
7.036E+OO 

6.582E+OO 
6. 1 57E+00 

5.760E+00 
5.388E+OO 

5.040E+OO 

4.862E+00 

4.789E+00 
4.770E+OO 

4.74IE+00 
4.7 I 5E+00 

4.672E+00 

4. 622E+00 
4.553E.j.OO 

4.534E+OO 

4.507E+00 

4.44IE+00 

4.410E+00 
4. 1 26E+00 

3.859E+00 

3.6IOE+00 
3.377E+00 

3. I 59E+00 

2.955E+00 

2.847E+OO 
2.804E+OO 

2.793E+00 
2.776E+00 
2.765E+00 
2.735E+00 

2.586E+00 
2.443E+00 

2.419E+00 

2.406E+OO 

2.396E+00 

2.382E+00 
2.347E+00 

2.263E+00 

2.117E+00 
2.024E+00 

1.994E+OO 

1.986E+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

6.260625E -01 
6.281250E-OI 
6.375000E-01 
6.692609E-Ol 
7,154399E-OI 
7.648052E'-~1 
8.1 75768E-Oi. 
8.739896E-Ol 
9 .342948E -0 I 
9.987612E-01 
1.067676E+OO 
l.141345E+OO 
1.220098E+00 
1.304285E+OO 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+OO 
1.845242E+00 
1.873485E+OO 
1.881017E+OO 
1.892314E+OO 
1.909922E+OO 
1.920558E+00 
1.939 I 55E+00 
1.946430E+OO 
1.946951 E+OO 
1.958644E+00 
1.987878E+00 
2.080733E+00 
2.224304E+00 
2.3 I 9954E+00 
2.355464E+00 
2.364933E+00 
2.377781 E+OO 
2.379 I 37E+00 
2.41 4646E+OO 

2.541 848E+00 
2.627968E+00 
2.668 I 92E+00 
2.678918E+00 
2.695008E+00 
2.7 1 7235E+00 
2.735232E+00 
2.873066E+00 
2.904724E ... 00 

2.917041 E+OO 
2.928768E+00 
2.946358E+00 
2.990334E+00 
3.I05150E+00 
3.3 1 9406E+00 
3.548445E+OO 
3.793288E+00 
4.0::5::5024E+OO 
..\.334821 E+OO 
4.633924E+OO 
4.953664E+OO 
5.295467E+OO 
5.660855E+OO 
6.05 I 453E+00 
6.469004E+00 
6.9 I 5365E+OO 
7.3Y:!5L"lI:::.+OV 

II 
e/atom 

4.02949E+01 
4.05363E+01 
4.10343E+OI 
4.20971E+01 
4.33490E+0 I 
4.45271 E+O I 
4.55966E+O I 
4.64886E+01 
4.72513E+01 
4.80 I 38E+O I 
4.82750E+O I 
4.82099E+O I 
4.78114E+01 
4.70685E+01 
4.58964E+O I 
4.40791E+01 
4.1106IE+01 
3.5398IE+01 
1.77060E+OI 
6.73106E+00 

- 3.265 I 6E+O I 
-9.34676E+01 

2.69285E+OO 
4.59077E+O I 
4.98528E+O I 
3.41083E+O I 
1.07064E+OO 

-5.32392E+OO 
5.61319E+01 
8.50380E+01 
6.74787E+Ol 
5.6 I 277E+0 1 
5.28707E+01 
5.07791 E+O 1 
4.84147E+O 1 
5.06859E+01 
5.08809E+01 
5.33703E+OI 

5.78219E+Ol 
5.9779IE+01 
5.99427E+01 
5.92412E+01 
6.05194E+O I 
6.15391E+01 
6.21 052E+0 I 
6.4404IE+OI 
G.45409E ... O 1 

6.44709E+O! 
6.40293E+OI 
6.4 79 34E+O 1 
6.571 37E+O 1 
6.700 14E+O I 
6.85761 E+O 1 
6.96864E+O 1 
7 .07040E+0 I 
7.1401I:1E+OI 

7.17402E+Ol 
7 .19282E+O 1 
7.2129IE+Ol 
7.21244E+Ol 
7.20909E+OI 
7.19599E+OI 
7.1 7499E+Ol 
7 .1 4855E+O I 
1.110)] I::.+U] 

h 
e/atom 

2.181IE+01 
2. I 785E+01 
2. I 667E+0I 
2. 1 269E+0l 
2.0696E+01 
2.007IE+01 
1.9 I 20E+0 1 
1.8171E+01 
1.7232E+01 
1.63 1 6E+01 
1.5112E+01 
1.3879E+OI 
1.2748E+01 
I. I 739E+01 
1.0836E+01 
1.0026E+01 
9.298IE+OO 
8.6417E+OO 
8.0397E+00 
7.923IE+00 
7.7932E+00 
7.7593E+00 
1.2614E+02 
8.5 I 68E+Ol 
6.7732E+01 
4.6216E+01 
4.0094E+01 
3.9695E+0I 
1.0885E+02 
6. I 205E+0 I 
2.4051E+Ol 
2.[619E+OI 
2.2873E+OI 
2.348IE+01 
2.3646E+01 
2.8560E+OI 
2.8579E+01 
2.?06:3E-101 

2.9488E+OI 
2.8585E+01 
2.8039E+Ol 
2.7883E+OI 
2.9476E+OI 
2.9102E+01 
2.8793E+OI 
2.6457E+01 
2.5904E+O I 

2.5777E+0[ 
2.5601E+Ol 
2.6466E+Ol 
2.5828E+OI 
2.4454E+OI 
2.2207E+OI 
2.0168E+OI 
1.8309E+OI 
1.6~14E+OI 

1.4900E+Ol 
1.3473E+Ol 
1.2166E+0! 
1.0976E+Ol 
9.8947E+00 
8.9250E+OO 
8.0579E+00 
7.2860E+00 
b.)') I~I::+()() 
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7.8731E+03 
7.8379E+03 
7.6808E+03 
7.1819E+03 
6.5373E+03 
5.9308E+03 
5.2850E+03 
4.6986E+03 
4. 1 680E+03 
3.6919E+03 
3. I 986E+03 
2.7481E+03 
2.36[3E+03 
2.0340E+03 
1.7563E+03 
1.5202E+03 
!.3188E+03 
[.I466E+03 
9.9784E+02 
9.7035E+02 
9.4004E+02 
9.322 [E+02 
1.5064E+04 
1.0077E+04 
7.9698E+03 
5.3859E+03 
4.655 I E+03 
4.6075E+03 
1.2559E+04 
6.9580E+03 
2.6122E+03 
2. I 964E+03 
2.2280E+03 
2.2528E+03 
2.2596E+03 
2.7 I 44E+03 
2.7 I 46E+03 
2.7200Et03 

2.6217E+03 
2.4581E+03 
2.3748E+03 
2.3522E+03 
2.47 I 7E+03 
2.4203E+03 
2.3789E+03 
2.0810E+03 
2.0200E ... 03 

1.9970E+03 
1.9754E+03 
2.0299E+03 
1.9519E+03 
1.7797E+03 
1.5119E+03 
1.2844E+03 
1.0908E+03 
9.2033E+02 

7.7679E+02 
6.5703£+02 
5.5499E+02 
4.6841E+02 
3.9500E+02 
3,3330E+02 
2.8149E+02 
2.3810E+02 
LUlo,)I:::.+V2 

l1(coh+inc) 
cm2/g 

7.4327E+OO 
7.4504E+OO 
7.5300E+OO 
7.788OE+OO 
8.1338E+OO 
8. 4674E+OO 
8.7866E+OO 
9.089OE+OO 
9.3722E+OO 
9.6342E+OO 
9.873IE+00 
1.0087E+01 
1.0274E+OI 
1.0434E+0[ 
1.0564E+OI 
1.0665E+OI 
[.0736E+O[ 
I.0776E+01 
[.0785E+01 
1.0783E+O[ 
1.0780E+OI 
1.0778E+O[ 
1.0776E+Ol 
1.0773E+01 
1.077 lE+O I 
1.0766E+01 
1.0164E+Ol 
1.0764E+01 
1.0760E+OI 
I.075IE+OI 
1.0113E+Ol 
1.0633E+OI 
1.0567E+OI 
1.054[E+O[ 
1.0534E+Ol 
1.0524E+01 
1.0523E+OI 
1.04?SE~01 

1.0389E+OI 
1.03 [2E+OI 
1.0274E+O[ 
1.0264E+O[ 
1.0249E+0[ 
1.0228E+Ol 
1.0211E+Ol 
I.OO75E+0! 
1.0043C ... OI 

1.0030E+OI 
1.0018E+01 
I.OOOOE+OI 
9.955 1 E+OO 
9.8354E+00 
9.6074E+OQ 
9.3608E+00 
9.0976E+OO 
8.8198E+OO 

8.5296E+00 
8.2289E+OO 
7.9199E+00 
7.6046E+00 
7.2848E+00 
6.9626E+00 
6.6396E+00 
6.3 1 75E+00 
:;.l)l)~UI::.+UU 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC'I'OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOB+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.()()()I:::.+UU 

run 

1.980E+OO 
1.974E+OO 
1.945E+OO 
1.853E+OO 
1.733E+OO 
1.621E+OO 
1.5 [6E+OO 
1.419E+OO 
[.327E+OO 
J.24[E+OO 
I.l 61 E+OO 
1.086E+OO 
1.016E+OO 
9.506E-01 
8.892E-OI 
8.3[8E-0! 
7.78IE-01 
7.279E-OI 
6.809E-OI 
6.719E-OI 
6.6[8E-0! 
6.59IE-01 
6.552E-Ol 
6.492E-0[ 
6.456E-01 
6.394E-OI 
6.370E-0I 
6.368E-01 
6.330E-Ol 
6.237E-01 
5.959E-01 
5.574E-OI 
5.344E-0[ 
5.264E-01 
5.243E-01 
5.214E-01 
5.21IE-01 
5.13SE ~Ol 

4.878E-OI 
4.7[8E-Ol 
4.647E-01 
4.628E-0! 
4.60[E-OI 
4.563E-01 
4.533E-01 
4.315E-01 
4.2G8E· 01 

4.250E-Ol 
4.233E-Ol . 
4.208E-OI 
4.146E-OI 
3.993E-OI 
3.735E-01 
3,494£-01 
3.269E-Ol 
3.058B-OI 

2.860E-OI 
2.676E-OI 
2.503E-OI 
2.34IE-Ol 
2.190E-Ol 
2.049E-Ol 
1.917E-Ol 
1.793E-Ol 
l.bf It.-a] 
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T~BLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

£ 
keY 

7.902609E+00 
8.447890E+00 
9.030794E+OO 
9.653919E+OO 
I.032004'&to I 
I.032459E+0 I 
J.048262E+OI 
1.052476E+O I 
1.058798E+O I 
1.07460 I E+O 1 
I.I03212E+01 
1.l71953E+Ol 
1.1 79334E+O 1 
1.189891 E+O 1 
I. 1 '140/4b+0 1 

1.20 I 849E+O I 
1.2 I 9787E+0 1 
1.227617E+O I 
l)anJll7F.OI 

1.251417E+OI 
1.258933E+OI 
1.260708E+O 1 
1.277723E+0 1 
1.347697E+0 1 
1.440688E+0 1 
1.540095E+Ol 
1.646362E+O 1 
1.759961E+OI 
1.881398E+0 I 
2.011215E+01 
2. I 49988E+0 I 
2.298338E+0 1 
2.456923E+OI 
2.626450E+0 I 
2.807676E+01 
3.001405E+01 
3 .208502E+0 1 
3.429889E+OI 
3.66655IE+OI 
3.919543E+OI 
4. 1 89992E+0 1 
4.479101 E+OI 
4.788 1 59E+0 I 
5.118542E+Ol 
5.471721E+OI 
5.849270[.1"0 I 

6.252870E+0 1 
6.684318E+Ol 
7.024287E+01 
7 .131802E+0 1 
7.1 45536E+OI 
7.160472E+01 
7 .203478E+0 1 
7.3 1 0993E+0 1 
7.638578E+0 1 
8. 1 65640E+0 1 
8. 729069E+0 1 
9.331374E+OI 
9.975239E+0 1 
1.066353E+0~ 

1.13993IE+02 
1.218587E+02 
].302669E+02 
: .392553E+02 
i A886-WE+02 

fl 
e/atom 

7.07766E+OI 
7.02902E+OI 
6.9638IE+OI 
6.85353E+O 1 
6.56674E+01 
6.56244E+OI 
6.28399E+0 1 
5.95870E+OI 
6.28140E+0 1 
6.56471 E+O 1 
6.72448E+OI 
6.76542E+OI 
6.73841E+01 
6.64793E+O I 
b.4lSlSb/b+U1 

6.65730E+O 1 
6.80807E+OI 
6.83474E+01 
h.R1'\ORP.0I 

6.76623E+01 
6.87093E+OI 
6.88899E+0 1 
6.991 IOE+OI 
7. 1 8024E+01 
7.30764E+0 1 
7.387 1 6E+0 1 
7.44047E+OI 
7.47592E+OI 
7 .49938E+0 1 
7 .5 1 456E+0 1 
7.53012E+01 
7.53469E+01 
7.53954E+01 
7 .54193E+0 1 
7.53939E+01 
7.53316E+0 1 
7.52520E+01 
7.51615E+01 
7 .50638E+0 1 
7 .49608E+0 1 
7.48531E+01 
7.47403E+OI 
7.46201E+OI 
7.4487IE+OI 
7.43343E+0 1 
7,41439[.1"01 

7.38796E+01 
7 .34235E+0 1 
7 .25 1 72E+O 1 
7 .14235E+0 1 
7.1 0332E+0 1 
7.01142E+OI 
7.14371 E+OI 
7.26320E+OI 
7.36992E+OI 
7.4:1552E+OI 
7 .47028E+0 1 
7.49250E+OI 
7.5073 3 E+O 1 
7 .51704E+0 1 
7.52342E+OI 
7.5275IE+OI 
7.52997E+OI 
7.53128E+OI 
7.5344JE+OI 

h 
e/atom 

5.9834E+00 
5.4254E+00 
4.8913E+00 
4.3617E+00 
3.8942E+00 
3.8912E+OO 
3.7895E+00 
3.763IE+00 
1.0075E+01 
9.8 1 78E+00 
9.3788E+00 
8.4363E+00 
8.3432E+00 
8.2 1 28E+00 
lS.I'4/b+W 
1.1 272E+OI 
1.0988E+01 
1.0867E+OI 
IO'iRnP.Ol 

1.0513E+01 
1.2059E+OI 
1.2033E+01 
1.1785E+OI 
1.0844E+OI 
9.7497E+00 
8.7608E+00 
7.862 1 E+OO 
7.0514E+00 
6.3267E+00 
5.6795E+00 
5.0980E+00 
4.5723E+00 
4.1022E+00 
3.6772E+00 
3.2705E+00 
2.9034E+00 
2.5796E+00 
2.2939E+00 
2.0415E+00 
1.8 1 83E+00 
1.6208E+00 
1.4457E+00 
I. 2884E+00 
1.1483E+00 
1.0222E+00 
9.0681[.-01 

8.0487E-OI 
7.1433E-OI 
6.54OOE-OI 
6.3662E-OI 
6.3445'E - 0 1 
6.3211 E-OI 
3.2029E+00 
3.1325E+00 
2.9282E+00 
2.6232E+00 
2.3520E+00 
2.1121E+OO 
1.88nE+00 
1.6866E+00 
1.5075E+00 
1.3476E+00 
1.2048E+00 
1.0772E+(,'() 
9.6158E-OI 

1.7110E+02 
1.45 1 3E+02 
1.2240E+02 
1.021OE+02 
8.5275E+OI 
8.517IE+OI 
8.1 694E+OI 
8.080IE+01 
2.1503E+02 
2.0647E+02 
1.9212E+02 
1.6268E+02 
1.5987E+02 
1.5598E+02 
1.'4:Lbb+U:L 

2.1 1 96E+02 
2.0357E+02 
2.0005E+02 
I QIQ4P.o? 

1.8986E+02 
2. 1 647E+02 
2.1 570E+02 
2.0844E+02 
1.8184E+02 
1.5293E+02 
1.2855E+02 
1.0792E+02 
9.0543E+OI 
7.5994E+OI 
6.3816E+OI 
5.3585E+Ol 
4.4958E+01 
3.7732E+OI 
3. 1 639E+OI 
2.6324E+OI 
2. 1 860E+OI 
1.8 1 69E+0 1 
1.5114E+OI 
1.2583E+OI 
1.0484E+01 
8.7415E+00 
7.2943E+00 
6.0809E+00 
5.0699E+00 
4.22 1 8E+00 
J.5035E1"OO 

2.9089E+00 
2.4151 E+OO 
2.104IE+00 
2.0 173E+00 
2.0065E+00 
1.9949E+00 
1.0048E+OI 
9.6829E+00 
8.6629E+00 
7.2598E+00 
6.0890E+00 
5.115IE+00 
4.2756E+00 
3.5744E+OO 
::.9885E+OO 
2.4991 E+OO 
2.0901 E+OO 
I.7482E+00 
1.4597£+00 

a(coh+inc) 
cm2/g 

5.6824E+OO 
5.372IE+00 
5.0682E+00 
4.7719E+OO 
4.4839E+00 
4.482IE+OO 
4.41 78E+OO 
4.4009E+OO 
4.3757E+00 
4.3 1 38E+00 
4.2052E+00 
3.9612E+00 
3.9363E+00 
3.9012E+00 
J.88'4E+OU 
3.8620E+00 
3.8043E+00 
3.7796E+OO 
17?11P.,,()() 

3.7060E+OO 
3.6832E+00 
3.6779E+00 
3.6272E+00 
3.4302E+OO 
3. 1 936E+OO 
2.9683E+00 
2.7545E+OO 
2.5520E+00 
2.3608E+00 
2. 1 809E+00 
2.0120E+00 
1.8537E+00 
1.7059E+00 
1.568IE+00 
1.440IE+OO 
1.3213E+00 
1.2113E+00 
1.1098E+00 
1.0 1 62E+00 
9.3016E-OI 
8.51I7E-OI 
7.788IE-OI 
7.1264E-OI 
6.5223E-01 
5.9717E-OI 
5,4707E-OI 

5.0155E-01 
4.6025E-OI 
4.3206E-OI 
4.2384E-Ol 
4.228IE-OI 
4.2170E-OI 
4.1853E-OI 
4.1080E-OI 
3.8892E-OI 
3.5827E-OI 
3.3057E-OI 
3.0556E-01 
2.8298E-0! 
2.6260£-01 
2.442IE-01 
2.276IE-OI 
2.1262E-OI 
1.9907E-OI 
1.~68IE-OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OUOE+UO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
OOOOP.()() 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE1"OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
8.086E+00 
7.800E+00 
6.995E+00 
5.875E+00 
4.946E+00 
4.17 I E+OO 
3.495E+00 
2.928E+00 
2.454E+00 
2.056E+00 
1.723E+00 
1.444E+00 
1.207E+00 

A 
nm 

l.569E-01 
1.468E-01 
1.373E-OI 
1.284E-01 
1.201E-OI 
1.201E-01 
1.183E-01 
1.178E-01 
1.171E-01 
1.1 54E-01 
1.124E-0I 
1.058E-Ol 
1.051E-OI 
1.042E-01 
I.OJ8E-OI 
1.032E-OI 
1.016E-OI 
1.0IOE-OI 
Q Q47F-0? 

9.908E-02 
9.848E-02 
9.834E-02 
9.704E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.131E-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 

1.983E-02 
1.855E-02 
1.765E-02 
1.738E-02 
1.735E-02 
1.732E-02 
1.721E-02 
1.696E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
l.243E-02 
1.163E-02 
1.088E-02 
1.017E-{)2 
9.518E-03 
8.903E-03 
8.329E-03 

J. Phvs. Chern. Ref. Data. Vol. 24. No.1, 1995 
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TABLE I: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E fl h I.L a(coh+inc) j.LK 

keY e/atom e/atom cm2/g cm2/g cm2/g nm 

1.59 1 356E+02 7.53404E+OI 8.5722E-OI 1.2 1 73E+OO 1.757lE-OI I.OO8E+OO 7.79IE-03 
1.701 159E+02 7.53313E+Ol 7.6426E-01 1.0 1 53E+OO 1.6563E-OI 8.4IOE-OI 7.288E-03 
1.818539E+02 7 .53 1 87E+O 1 6.8146E-01 8.4684E-OI 1.5647E-OI 7.020E-OI 6.81SE-03 
1.9440 18E+02 7.53038E+01 6.0768E-OI 7.064IE-OI 1.4812E-01 5.859E-OI 6.378E-03 
2.oq8156E+02 7.52875E+OI 5.4194E-OI 5.8933E-Ol 1.4049E-OI 4.89IE-01 5.966E-03 
2.22 ~48E+dl., 7.52704E+OI 4.8335E-OI 4.9169E-OI 1.3350E-OI 4.082E-01 5.58IE-03 
2.374835E+02 7 .52530E+O 1 4.3 II4E-01 4.1027E-OI 1.2706E-OI 3.407E-0\ 5.22IE-03 
2.538699E+02 7.52356E+01 3.8460E-OI 3.4236E-OI 1.2113E-OI 2.844E-OI 4.884E-03 
2.7 1 3869E+02 7.52 1 84E+01 3.431IE-OI 2.857IE-OI 1.1 564E-01 2.374E-OI 4.569E-03 
2.901 1 26E+02 7.52015E+01 3.0612E-OI 2.3846E-OI 1.I053E-01 1.981E-OI 4.274E-03 
3.101304E+02 7.5 1 849E+OI 2.7314E-OI 1.9903E-01 l.0576E-OI 1.654E-01 3.998£-03 
3.315294E+02 7.51693E+OI 2.4564E-OI 1.6744E-01 1.0129E-01 1.393E-01 3.74OE-03 
3.544049E+02 7.51553E+01 2.2097E-01 1.4090E-01 9.7090E-02 1.1 74E-01 3.498E-03 
3.788588E+02 7.5 1 425E+0 1 1.9879E-01 1.1 858E-01 9.3122E-02 9.897E-02 3.273E-03 
4.05000 1 E+02 7 .51308E+0 I 1.7886E-01 9.9800E-02 8.9361E-02 8.34IE-02 3.06IE-03 
4.329451 E+02 7.51199E+01 1.6093E-Ol 8.4002E-02 8.5784E-02 7.029E-02 2.864E-03 

J. Phys. Chem. Ref. Data. Vol. 24. NO.1. 1995 
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Os Z= 76 

Atomic weight - 1.902oooE+02 g/mol. nominal density p (g/cm3
) .. 2.2530E+01 

~.(barns/atom) .. lJ.(cm2/g) X 3. I 5835E+02. E(eV) ~(cm2/g) .. !2(e/atom} X 2.21242E+05 

21 edges. Edge energies (keY): 

~ 
V"" 

IV 
VI 
V 

7.38708E+OO 
3.04850E+00 

-J..-~~IOE+OO 
~400E-OO 

8.37000E-02 
6.02794E-03 

L 
M 
N 
N 
N 

II 
I 

V 

VII 

1.29680E+00 L 
2.79220E+00 M 
6.54300E-00 N 
2.72800E-OO 0 
5.80000E-02 0 

II 
III 
II 
I 

III 

Relativistic correction estimate ire! (H82.3/5CL) .. -1.5S63E+00. -9.1920E-OI e/atom 
~uclear Thomson correction tNT - -1.66S9E-02 e/atom 

E 
keY 

5.907383E-03 
5.997802E-03 
6.021914E-03 
6.058082E-03 
6.14850IE-03 
6.911593E-03 
7.017383E-03 
7.04SS93E-03 

7.087909E-03 
7 . 1 93699E -03 
1.069000E-02 
1.1 42761E-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E - 02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.08331 4E -02 
2.227063E-02 
2.380730E -02 
2.54S00IE-02 
2.720606E-02 
2.908327E- 02 

3.109002E-02 
3.323523E -02 
3.552846E -02 
3. 797993E -02 
4.060054E-02 
4.340198E-02 
4.449200E-02 
4.517300E -02 
4.537400E-02 
4.562700E - 02 
4.606850E -02 
4.625:nO£-02 
4.630800£ - 02 
4.63967IE-m 
4,653150E-02 
4.722600E-0~ 

4.959809E -()~ 
;; oolO::OJ5E - 0:: 

5.667876E-02 
5.68-UXlOE - 02 
5.771 OOOE -O~ 
5,794200E-02 
5.S~90()OE-02 

II 
e/atom 

5.43687E+00 
5.15071E+00 
4.857 1 5E+00 
5. 1 2209E+OO 
5.3 1 598E+00 
4.82996E+00 
4.35271 E+OO 
3.81101Ed)(} 

4.34862E+00 
4.79431 E+OO 
4.0600IE+00 
3. 83030E+00 
3.678 1 7E+00 
3.64823E+00 
3.78702E+00 
4.13658E+00 
4.72647E+00 
5.56591E+00 
6.66196E+00 
7.92370E+00 
9.30795E+00 
1.07730E+O 1 
1.21547E+O 1 
1.3415 iE+O 1 
1.4490IE+01 
1.53372E+O t 
1.59315E+0 i 
1.62636E+0 1 
1.63346E+OI 
1.6\358E+O 1 

1.56027E+0 1 
1 .437 50E+0 1 
1.32731 E+OI 
1.13899E+O I 
8.5 1 787E+00 
I. 1 3463E+0 I 
1.25223E+0 1 
l .24059E+0 1 
1.19946£+01 
1.28348£+01 
lJ2592E+Ol 

1.4297\ E+O 1 
1.55895E+01 
I ,59956C ... 0 I 

1.53856E+0: 
1.53069E.,..0 1 
: .44436E+0 1 
U4254E+01 
1.44565E+OI 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
5.4897E-OI 
5.4399E-01 
5.1397E-01 
5. 1580E-0I 
S.16S9E-Ol 

1.5660E+00 
1.5545E+00 
2.8563E+00 
3.4898E+00 
4.2589E+00 
5. [556E+00 
6. 1 562E+00 
7.2192E+00 
8.2856E+00 
9.2837E+00 
1.01 37E+0 1 
1.0778E+01 
1.1 1 52E+0 1 
1.1234E+01 
1.1025E+Ol 
1.0553E+OI 
9.8659E+00 
?0253C+OO 

8.0922E+00 
7.1306E+00 
6. 1 929E+00 
5.3160E+00 
4.5225E+00 
3.8227E+00 
3.5870E+00 
3.4490E+00 
3.4096E+00 
7.46 1 2E+00 
7.2925E+00 
7.2233E+00 
8.0959E+00 
8.0585E+00 
8.0023E+00 
7,7210E+00 
6.8584E+00 
5 Jl.109C ... OO 

4.9842E+CX) 
4,9520E+00 
4.7851 E+OO 
4.7425E+(x) 
6.6712E+W 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.oo49E+04 
1.9575E+04 
1.6452E+04 
1.6262E+04 
t.6222EI04 

4.8882E+04 
4.7807E+04 
5.9114E+04 
6.7564E+04 
7.7132E+04 
8.7344E+04 
9.7565E+04 
1.0703E+05 
1.149IE+05 
1.2044E+05 
1.2303E+05 
J.223SE+05 
I. 1 843E+05 
1.1160E+05 
1.0246E+05 
9.1 742E+04 
8.0230E+04 
6.8657C-t-04 

5.7586E+04 
4.7467E+04 
3.8564E+04 
3.0967E+04 
2. 4644E+04 
1.9486E+04 
\,7837E+04 
1.6892E+04 
1.6625E+04 
3.6179E+04 
3.5022E+04 
3.4551 E+04 
3.8679E+04 
3.8427E+04 
3.8048E+04 
3.6; 71 E+04 
3.0593E+04 
:::.43:11 E+04 

1.9455E+04 
1 9275E+04 
1.8345E+04 
1,8109E+04 
2.5321 E+04 

1.23850E+OO 
2.45720E+00 
S.46500E-00 
4.63000E-02 
4.54000E-02 

cr(coh+inc) 
cm2/g 

1.5995E-05 
1.73 1 4E-05 
1.7679E-05 
1.8238E-05 
1.9694E-05 
3.5794E-05 
3.8635E-05 
3.9421E-OS 

4.0622E-05 
4.3745E-05 
2.8842E-04 
3.8935E-04 
5.2296E-04 
6.9894E-04 
9.2950E-04 
1.230IE-03 
1.6198E-03 
2.1 228E-03 
2.7684E-03 
3.5930E-03 
4.641IE-03 
5.9664E-03 
7.6340E-03 
9.7219E-03 
1.2323E-02 
1.5543C 02 

1.9527E-02 
2.4411E-02 
3.0379E-02 
3.7635E-02 
4.6415E-02 
5.6988E-02 
6.1436E-02 
6.431IE-02 
6.5\73E-02 
6,6268E-02 
6.8202E-02 
6.9023E-02 
6.9264E-02 
6.9660E-02 
7.0264E-02 
7.3420£-02 
8.4774E-02 
1.0272E-Ol 

1.2392E-01 
1.2490E-01 
1.3026E-OI 
1.3172E-OI 
1.3391E-01 

L 
M 
N 
o 
o 

III 
IV 
III 
II 

IV 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC-t-OO 

O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'clOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
° ,000 E-t-OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.08709E+OI 
2.03080E+00 
4.682ooE-0i 
4.63000E-02 
7.05265E-03 

X. 
nm 

2.099E+02 
2.067E+02 
2.059E+02 
2.047E+02 
2.0 1 6E+02 
1.794E+02 
1.767E+02 
1.760E,02 

1.749E+02 
1.724E+02 
1.160E+02 
1.085E+02 
1.0 1 5E+02 
9.494E+OI 
8.88IE+OI 
8.308E+Ol 

7.772E+OI 
7.270E+Ol 
6.801E+OI 
6.362E+OI 
5.95IE+Ol 
5.567E+OI 
5.208E+Ol 
4.872E+01 
4.557E+Ol 
4.2GJE-t-OI 

3.988E+OI 
3.731E+Ol 
3.490E+Ol 
3.264E+OI 
3.054E+OI 
2.857E+OI 
2.787E+01 
2.745E+01 
2.732E+01 
2.717E+OI 
2.69IE+OI 
2.68IE+01 
2.677E+01 
2.672E+OI 
2.665E+0\ 
2.625E+01 
2.500E+OI 
2 . .338E-t-Ol 

2.187E+OI 
2.1SIE+Ol 
2.148E+OI 
2.14OE+OI 
2.127E+OI 
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TABLE I: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

5.916000E-02 
6.058959E-02 
6.477028E -02 

6.923942E-02 
7.401695E-02 
7.91}41IE-O~ 
8 .202e;(x)E - 02' 

8.328150E-02 
8.36 1 630E-02 
8.411850E-02 
8.458368E-02 
8.537400E-02 

9.041995E-02 

9.665893E-02 

1.033284E-01 
1.10-1581 E-OI 

1.l80797E - 0 I 
1.262272E-OI 

l.349368E-O I 
1.442475E-OI 
1.542005E-OI 

1.648404E-OI 
1.762 1 44E-OI 
1.883732E-OI 
2.013709E-OI 
2. 1 52655E-0I 
2.301 188E-OI 
2.459970E-01 
2.629708E-01 
2.673440E-01 
2.714360E-01 

2.725272E-OI 
2.741640E-01 
2.782560E-01 
2.811158E-01 
2.836120E-01 
2.879530E-01 

2.891106E-01 
2.908470E-01 

2.951880E-01 
3.005128E-01 
3.212482E-01 
3.4341431::-01 
3.671099E-01 

3.924405E -0 1 
4.195189E-OI 
,1..tS4657E -0 r 

..t..588360E-01 

4.658590E -0 1 

..t..677318E-01 
4.705410E-OI 
..t..775640E-01 
..t..794098E-01 
5. 1 2..t.89 1 E-OI 
5.355700E-OI 
:;.437675E-01 
5.459535E-01 
5.478508E-01 
5.492325E - 01 
5.574300E-01 
5.856525E-O; 
6.260625E-0; 
6AI2140E-01 
6.51 0285E -0 1 
6.536457E-OI 

JI 
elatom 

1.53382E+0 1 
1.58224E+O I 
1.62596E+O 1 

1.63067E+0 I 
1.61153E+01 
1.57335E+0 1 
1.54516E+0 1 
1.529S0E+0l 
1.52257E+O 1 
1.52 1 56E+01 
1.51878E+01 
1.512421::+01 

1.46327E+01 

1.39803E+0 1 

1.32929E+01 
1.2610SE ... Ol 

I. 1 9764E+OI 

I. 1 4366E+0 1 
1.1 0393E+0 1 

1.08266E+0 I 
1.08645E+01 

I.IISI7E+01 
1.18116E+01 
1.27716E+01 
1.4055SE+0 1 
1.55949E+0 1 

1.73100E+OI 
1.9 1095E+0 I 
2.0840IE+01 
2.1192IE+01 
2. I 3260E+0 I 

2.1097IE+01 
2.15895E+0 1 
2.22684E+0 1 
2.26139E+0 1 
2.28744E+01 
2.3 17 14E+0 1 

2.30454E+0 I 
2.34970E+0 I 
2.41977E+01 
2.48701 E+O 1 
2.70645E+01 
L. 9U260E+O 1 

3.08046E+OI 
3.23961 E+O 1 
3.37687E+0 1 
, .177'i()J:: ... Ol 

3.48718E+01 

3 .44856E+0 1 

3.37681 E+O 1 
3.46743E+OI 
3.56373E+01 
3.57982E+0 1 
3.76595E+OI 
3.85214E+Ol 
3.86 776E+0 1 
3.85717E+0 1 
3.87467E+01 
3.88793E+0 1 
3.93353E+01 
..t..041 6OE+01 
4.16025E+0 1 
4.19207E+0 1 
4.19624E+0 1 
4. i 7605E+0 1 

h 
e/atom 

6.5044E+00 
6.2525E+00 
5.6534E+00 

5. 1 344E+00 
4.6965E+00 
4.3797E+OO 
4.2706E+00 
4.2389E+00 
4.2320E+00 
4.3005E+00 
4. 2938E+00 
4.LH)2E+OO 

4.3116E+00 

4.5235E+00 
4.9436E+00 
5.5827E ... OO 

6.4502E+00 
7.5436E+00 

8.8536E+00 

1.0362E+01 
1.2028E+01 
l.3805E+01 
1.5635E+01 
1.7455E+01 
1.9 1 45E+01 
2.0628E+01 

2. 1 867E+01 
2.2842E+01 
2.3542E+OI 
2.3659E+01 
2.375IE+OI 

2.3772E+OI 
2.4465E+OI 
2.4553E+01 
2.4606E+01 
2.4646E+01 
2.4704E+01 

2.4717E+01 
2.5243E+01 
2.529IE+01 
2.5334E+01 
2.535IE+OI 
2.5IB3E+OI 
2.4870E+Ol 

2.4446E+01 
2.3940E+01 
2.3177E+OI 
2.3174E+OI 

2.3037E+OI 

2.3000E+01 

2.4498E+OI 
2.43711::+01 
2.4338E+OI 
2.3750E+OI 
2.3349E+OI 
2.3208E+OI 
2.317IE+OI 
2.3505E .. 01 
2.3483E+OI 
2.3349E+Ol 
2.2895E+01 
2.2262E+OI 
2.2029E+01 

2.1880E+OI 
2. 1 840E+OI 
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2.4325E+04 
2.2831E+04 
1.9311E+04 

1.6406E+04 
1.403SE+04 
1.2246E+04 
1.1519E+04 
1.1261E+04 

1.1 I 97E+04 
1.1311E+04 
1.1231E+04 
I.lIO'E+04 
1.0550E+04 

1.0354E+04 

1.0585E+04 
1.IIR2F. ... 04 

1.2085E+04 

1.3222E+04 
1.4516E+04 

1.5893E+04 
1.7257E+04 

1.8528E+04 
1.9631E+04 
2.0500E+04 
2.1034E+04 
2.120IE+04 

2.1023E+04 
2.0543E+04 
1.9806E+04 
1.9580E+04 

1.9359E+04 
1.9299E+04 

1.9743E+04 
1.9522E+04 
1.9365E+04 
1.9226E+04 
1.8981E+04 

1.8915E+04 
1.9202E+04 
1.8956E+04 
1.8651E+04 
1.7459E+04 
1.6224E1:"04 

1.4988E+04 

1.3782E+04 
1.2625E+04 

1.1532E+04 
1.1174E+04 

1.0941 E+04 

1.0879E+0'+ 

1.1519E+04 
1.12l)OI:::+04 

1.1232E+04 
1.0253E+04 
9.6454E+03 
9.4428E+03 
9.3898E+03 
9.4923E+03 
9.4593E+03 
9.2671E+03 
8.649 1 E+03 
7.8672E+03 
7.6009E+03 
7 . ..t.355E+03 
7.3923E+03 

cr(coh+inc) 
cm2/g 

1.3946E-01 
1.4885E-0) 

1.7803E-01 

2.1202E-0I 
2.5143E-0I 
2.9692E-01 
3.2425E-01 
3.3639E-01 

3.3966E-01 
3.4459E-01 
3.4918E-01 
3.5704E-OI 

4.0893E-01 
4.7694E-Ol 

5.5399E-OI 
6.4087E-01 
7.3839E-OI 
8.4735E-Ol 

9.6852E-01 

1.1027E+00 
1.2505E+OO 

1.41 26E+00 
1.5895E+00 
1.7818E+00 
1.9898E+00 
2.2136E+00 
2.4534E+OO 
2.7091E+00 
2.9805E+00 
3.0499E+00 

3.1 I 47E+00 
3.1319E+00 

3. 1 577E+00 
3.222IE+00 
3.2670E+00 
3.306 1 E+OO 
3.3738E+00 

3.3918E+00 
3.41 88E+00 
3.4860E+00 
3.568 1 E+oo 
3.8829E+00 
4.2104E1:"OO 

4.5493E+00 
4.8983E+00 
5.2556E+00 

5.6 1 96E+00 
5.7455E+00 

5.8294E+00 

5.8516E+00 

5.8847E+00 
5.966BE+OO 

5.9882E+00 
6.3593E+00 
6.6045E+00 

6.6890E+00 
6.7113E+00 
6.7306E+00 
6.7446E+00 
6.8268E+00 
7.0998E+00 
7.4645E+00 
7.5936E+00 
7.675IE+00 
7.6966E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE1"OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
U.UUUE+OO 

O.OOOE+oo 

O'OOOE+OO 
O'OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O'OOOE+OO 
O.OOOE+oo 

O'OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O'OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O'OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 

nm 

2.096E+01 
2.046E+01 
1.914E+OI 
1.791E+OI 
1.675E+OI 
1.567E+01 
1.512E+OI 
1.489E+OI 
1.483E+OI 
1.474E+OI 
I.466E+01 
1. 452ETOI 

1.371E+OI 

1.283E+0\ 

1.200E+OI 

I. 1 22E+OI 
1.050E+01 

9.822E+OO 

9. 188E+00 

8.595E+00 
8.040E+OO 

7.52IE+00 
7.036E+00 
6.582E+00 
6. 1 57E+00 
5.760E+00 
5.388E+00 
5.040E+OO 
4.715E+OO 
4.638E+OO 
4.568E+OO 
4.549E+00 

4.522E+00 
4.456E+00 
4.410E+00 
4.372E+00 
4.306E+00 

4.288E+00 
4.263E+00 
4.200E+00 
4.1 26E+00 
3.859E+00 
3.610E+OO 

3.377E+00 
3.159E+00 
2.955E+00 

2.765E+00 
2.702E+00 

2.66IE+00 

2.65IE+00 
2.635E+00 
2.596E+OO 

2.586E+00 
2.419E+00 
2.315E+00 

2.280E+00 
2.271E+00 
2.263E+00 
2.257E+00 
2.224E+00 
2.117E+00 
1.980E+00 
1.934E+00 
1.904E+00 
1.897E+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-9~. from E - 0.001-0.010 keY toE';' 400-1000 keY - Continued. 

E 
keY 

6.575715E-01 
6.673860E-OI 
6.692609E-OI 
7.1 54399E-O 1 
7.648052~OI 
8.175768E-OI 
8.739896E-0l 
9.342948E-Ol 
9.987612E-01 
1.067676E+OO 
1.141345E+OO 
1.220098E+OO 
1.304285E+00 
1.394281 E+oo 
J .490486E ... OO 

1.593329E+OO 
1.703269E+OO 
1.820795E+00 
1.920898E+oo 
1.946430E+00 
1.9503OOE+OO 
1.958 1 4OE+OO 
1.96990IE+OO 
1.990 I 84E+OO 
1.999302E+OO 
2.020646E+00 
2.028769E+OO 
2.040954E+OO 
2.071416E+00 
2.080733E+OO 
2.224304E+OO 
2.377781 E+OO 
2.408056E+OO 
2.4449 1 4E+00 
2.454743E+OO 
2.469486E+OO 
2.506344E+00 
2.541 848E+OO 
2.717235E+OO 
2.736356E+OO 
2.778239E+00 
2.78940SE+OO 
2.80616IE+OO 
2.848044E+OO 
2.904724E+OO 
2.9lS7530E+OO 

3.033258E+OO 
3.045452E+OO 
3.063743E+OO 
3.I05150E+OO 
3.109470E+OO 
3.319406E+OO 
3.548445E+OO 
3.793288E+OO 
4.055024E+OO 
4.334821 E+OO 
4.633924E+OO 
4.953664E+OO 
5.295467E+OO 
5.660855E+OO 
6.05 1 453E+OO 
6.469004E+OO 
6.91 5365E+OO 
7.392525E+OO 
7.902609E+OO 

il 
e/atom 

4.21419E+01 
4.26417E+OI 
4.27 1 4OE+O I 
4.40947E+O 1 
4.52692E+O I 
4.63490E+O I 
4.73783E+01 
4.82616E+OI 
4.90131E+OI 
4.94 I 66E+O1 
4.95677E+O I 
4.941 27E+O I 
4. 89244E+OI 
4.80708E+O I 
4.(,)73:!IE+{)J 

4.46256E+O I 
4.1 0 103E+OI 
3.32 I 32E+O 1 
9.96 I 6OE+OO 

- I. 70569E+O 1 
- 2.69887E+O I 
- 8.36092E+O I 

5.07214E+OO 
4.69482E+O I 
4.96339E+01 
3.33941E+01 

-5.46232E+OO 
5.51647E+01 
8.42516E+OI 
8.45636E+0 1 
6.20409E+O I 
5.5 1 948E+0 1 
5 .42626E+0 1 
5.21987E+OI 
4.98496E+01 
5.23047E+OI 
5.4781IE+OI 
5.61773E+OI 
6.1 0422E+0 1 
6.13328E+O 1 
6.1446IE+Ol 
6.07365E+0 1 
6.1 9796E+O 1 
6.34899E+0 1 
6.46214E+O 1 
6.55345EIOI 

6.55049E+0 1 
6.50538E+0 1 
6.57966E+O 1 
6.66460E+0 I 
6.671 04E+0 1 
6.87798E+0 I 
7.01185E+01 
7.10676E+OI 
7 .19828E+0 1 
7.25849E+Ol 
7.28468E+01 
7.30951 E+O: 
7.31443E+O! 
7.3151IE+OI 
7.30388 E+O 1 
7 .28802E+O 1 
7.26464E+OI 
7 .23589E+0 1 
7.20! 17E+0 1 

h 
elatom 

2.2317E+Ol 
2.217IE+OI 
2.2 1 44E+OI 
2.I474E+01 
2.078IE+OI 
2.oo58E+OI 
1.9287E+OI 
1.8280E+OI 
1.7296E+OI 
1.6068E+OI 
1.4853E+OI 
1.3651E+01 
1.2560E+OI 
1.1 583E+01 
J.0707B+UI 
9.9 1 99E+OO 
9.2099E+OO 
8.5690E+OO 
8.0896E+OO 
7.9744E+OO 
7.9572E+OO 
7.9228E+00 
1.1 826E+02 
7.7856E+Ol 
6.4956E+OI 
4.3374E+OI 
3.7518E+OI 
1.063IE+02 
6.05JOE+OI 
5.2293E+OI 
2.2038E+OI 
2.255IE+OI 
2.2973E+01 
2.3526E+01 
2.3676E+OI 
2.856IE+OJ 
2.8992E+01 
2.9372E+OI 
2.8460E+OI 
2.8204E+OI 
2.7602E+OI 
2.7434E+OI 
2.8994E+OI 
2.8284E+OI 
2.732IE+OI 
2.6035C-t-Ol 

2.5435E+Ol 
2.5284E+Ol 
2.6176E+Ol 
2.5677E+Ol 
2.5626E+01 
2.3322E+OI 
2.117IE+OI 
1.9233E+Ol 
1.7438E+OI 
1.5717E+01 
1.4194E+01 
1.2837E+01 
1.1580E+01 
1.0449E+OI 
9,4215E+OO 
8.50!9E+OO 
7.6832E+OO 
6.9538E+OO 
6.3OJ2E+OO 

7.5085E+03 
7. 3500E+03 
7.3203E+03 
6.6407E+03 
6.0115E+03 
5.4278E+03 
4.8822E+03 
4.3288E+03 
3.8313E+03 
3.3297E+03 
2.8791E+03 
2.4753E+03 
2. 1 305E+03 
1.8380E+03 
1.:>lS':J4J::+03 

1.3774E+03 
1.1 963E+03 
1.0412E+03 
9.3 I 73F.+01 
9.0642E+02 
9.0267E+02 
8.9516E+02 
1.3282E+04 
8.6550E+03 
7. 1 880E+03 
4.7491E+03 
4.09 1 4E+03 
1.1 524E+04 
6.4629E+03 
5.5602E+03 
2. I 920E+03 
2.0982E+03 
2.1 t07E+03 
2. I 289E+03 
2.1338E+03 
2.5588E+03 
2.5592E+03 
2.5565E+03 
2.3 I 73E+03 
2.2803E+03 
2. 1 980E+03 
2.1 759E+03 
2.2859E+03 
2. 1 972E+03 
2.0810E+03 
1.9280E-t-03 

1.8552E+03 
1.8368E+03 
1.8902E+03 
1.8295E+03 
1.8233E+03 
1.5544E+03 
1.3200E+03 
1.1218E+03 
9.5 1 45E+02 
8.0219E+02 
6.7767E+02 
5.7334E+02 
4.8381 E+02 
4.0837E+02 
3.4445E+02 
2.9077E+02 
2.4581 E+02 
2.0S11 E+02 
1.76")7E+02 

a(coh+inc) 
cm2/g 

7.7285E+OO 
7.8073E+00 
7.8222E+00 
8.1703E+OO 
8.5064E+00 
8.8280E+OO 
9. 1 328E+oo 
9.41 85E+oo 
9.6829E+OO 
9.Q241F.~OO 

I.OI40E+OI 
1.0330E+Ol 
1.049 lE+O I 
1.0624E+OI 
1.0727E+01 
1.0799E+OI 
1.0840E+OI 
1.0851E+01 
I.Oln7F~OI 

1.0831E+Ol 
1.0830E+01 
1.0827E+01 
I.0824E+01 
I.0817E+01 
1.08 1 4E+O 1 
1.0806E+01 
I.0803E+OI 
I.0798E+01 
1.0785E+01 
1.0781E+01 
I.070IE+OI 
1.0593E+Ol 
1.0570E+Ol 
1.0540E+01 
1.0532E+01 
1.0520E+01 
1.0489E+01 
1.0458E+01 
1.0297E+01 
1.0279E+01 
1.0238E+01 
1.0227E+01 
1.0211E+01 
I.0169E+01 
l.0112E+01 
1.OO27E+OI 

9.9799E+OO 
9.967 1 E+OO 
9.9480E+00 
9.9045E+OO 
9.8999E+OO 
9.6760E+00 
9.4287E+00 
9. 1 646E+00 
8.8858E+00 
8.5944E+00 
8.2924E+00 
7.9SI8E+OO 
7.6649E+00 
7.3434E+00 
7.0192E+00 
6.6943E+00 
6.3703E+00 
6.0487E+00 
5.7310E+00 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE-I-OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE.OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.885E+OO 
1.858E+OO 
1.853E+OO 
1.733E+OO 
1.621E+OO 
1.516E+OO 
1.419E+OO 
1.327E+OO 
1.241E+OO 
1.16IE~OO 

1.086E+OO 
1.016E+OO 
9.506E-OI 
8.892E-OI 
8.318E-0! 
7.78IE-0! 
7.279E-OI 
6.809E-Ol 
6A54E-OI 

6.370E-01 
6.357E-0! 
6.332E-01 
6.294E-OI 
6.230E-OI 
6.20lE-01 
6.136E-01 
6.11IE-01 
6.075E-Ol 
5.985E-01 
5.959E-01 
5.574E-01 
5.214E-01 
5.1 49E-OI 
5.071E-O! 
5.051E-01 
5.02IE-01 
4.947E-01 
4.878E-01 
4.563E-OI 
4.53IE-01 
4.463E-OI 
4.445E-01 
4.418E-01 
4.353E-OI 
4.268E-OI 
4.I;)UI:::,-UI 

4.087E-OI 
4.07IE-01 
4.047E-01 
1.991F.-OI 
3.987E-01 
3.735E-01 
3.494E-01 
3.269E-OI 
3.058E-01 
2.860E-01 
2.676E-01 
2.503E-01 
2.341E-01 
2.190E-Ol 
2.049E-01 
1.917E-01 
[.793E-OI 
1.677E-OI 
1.569E-01 
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TABLE I: Fonn factors. attenuation ~d scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 I 0 Ice V to E - 400-1000 ke V - Continued. 

E 
keY 

8.447890E+OO 
9.030794E+00 
9.653919E+00 
1.032004E+0 1 
1.065-:t48E+O l 
1.08 I 65SE+01 
1.086003E+O I 
1.092525E+O I 
1.I 03212E+0 I 
1.1 08832E+0 I 
1.1793341:.,.01 

1.2 I 3730E+0 1 
1.232308E+0 I 
1.237262E+O I 
1.244693E+O 1 
1.260708E+0 1 
1.263270E+0 1 
1.270864E+O I 
1.290316E+OI 
1.295503E.,.0 I 

1.303284E+O I 
1.322736E+O I 
1.347697E+01 
1.440688E+0 I 
1.540095E+O 1 
1.646362E+0 I 
1.759961E+OI 
1.881398E+0 I 
2.011215E+01 
2. I 49988E+0 I 
2.298338E+0 1 
2.456923E+0 I 
2.626450E+0 1 
2.807676E+0 1 
3.001405E+OI 
3.208502E+OI 
3.429889E+0 I 
3.66655IE+OI 
3.919543E+OI 
4. 1 89992E+0 1 
4.47910IE+OI 
1.788 1 59E+0 1 

5.118542E+01 
5.471721 E+O 1 
5.849270E+0 1 
6.252870E+0 1 
6.684318E+0 1 
7.145536E+01 
7.239338E+0 1 
7.350144E+01 
7.37969.1E+OI 

7.424015E+01 
7.534821 E+O 1 
7.638578E+0 I 
8.1 65640E+0 1 

8.729069E+0' 
9.331374E+0 I 
9.975239E+0 I 
I.06635~E+0:: 

1.139931[+02 
1.218587E+02 
1.302669E+02 
1.392553E+0: 
1 .488640E+0:: 
1.591356E+02 

fl 
elatom 

7.15881E+OI 
7.10612E+OI 
7 .02032E+O I 
6.85702E+0 I 
6.67008E+O I 
6.39315E+O I 
6.06949E+OI 
6.39065E+0 I 
6.6 1 286E+O I 
6.67292E+O 1 
6.904281:.,.01 

6.87669E+OI 
6.75864E+O I 
6.59983E+O I 
6.76734E+0 I 
6.90535E+OI 
6.9 1 650E+O I 
6.941 28E+O I 
6.94181E+Ol 
6.87330E.,.01 

6.97742E+Ol 
7.09684E+Ol 
7.18031E+01 
7 :35317E+O I 
7 .45 I 93E+O 1 
7 .5 1 662E+O 1 
7.56001 E+O I 
7.58884E+OI 
7.60779E+OI 
7.6199IE+OI 
7.63299E+OI 
7 .63600E+0 1 
7.6432IE+OI 
7.641 68E+OI 
7.63631E+OI 
7.62893E+01 
7 .62029E+0 I 
7.61083E+OI 
7 .60079E+0 I 
7 .59027E+0 I 
7.57929E+01 
7.56773E+OI 

7.555 I 4E+01 
7 .54097E+0 I 
7 .52406E+0 1 
7.5018IE+OI 
7 .46783E+0 1 
7 .39039E+0 1 
7.35326E+OI 
7 .24458E+0 1 
7.1 1 44<JE+0 1 

7.24596E+Ol 
7.36472E+0 1 
7.41160E+OI 
7.51235E+OI 
7 .55687E+0 1 
7 .58340E+0 1 
7.60122E+OI 
7 .61 284E+0 I 
7 .62052E+0 I 
7.62552E+OI 
7.62863E+0 I 
7 .63040E+0 I 
7.63392E+0 I 
7.63~87E+0 1 

f2 
elatom 

5.7220E+00 
5. I 662E+OO 
4.6054E+OO 
4.1140E+OO 
3.9003E+OO 
3.7989E+OO 
3.7726E+OO 
1.0054E+Ol 
9.8862E+OO 
9.7998E+00 
8.80511:.,.00 

8.3732E+OO 
8.l516E+00 
8.0940E+00 
1.1198E+01 
1.0954E+Ol 
1.09 I 5E+01 
1.0803E+01 
1.0524E+01 
1.04SlC.,.OI 

1.1989E+Ol 
J.l716E+01 
I.1380E+OI 
1.0243E+OI 
9.206IE+00 
8.2709E+00 
1.4210E+00 
6.658SE+00 
5.9775E+00 
5.3686E+00 
4.8 1 64E+00 
4.3229E+00 
3.8784E+00 
3.4496E+OO 
3.0625E+00 
2.7212E+00 
2.4 I 98E+00 
2. 1 537E+00 
1.9 I 84E+00 
1.7101E+00 
1.5255E+00 
1.361IE+OO 

1.2132E+00 
1.0S16E+00 
9.6140E-01 
8.5345E-OI 
7.57S5E-01 
6.7312E-01 
6.5775E-OI 
6.4032E-01 
6.3580C 01 

3.1906E+OO 
3. 1 202E+OO 
3.0566E+OO 
2.7456E+OO 
2. 46OOE+OO 
2.2080E+OO 
1.9780E+OO 
1.7681 E+OO 
1.5807E+00 
;.41 34E+00 
; .2639E+00 
1.1304E+00 
1.0107E+00 
9.01'+7E-OI 
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1.4986E+02 
1.2656E+02 
1.0554E+02 
8.8 1 96E+O1 
8.0999E+Ol 
7.1703E+Ol 
7.6857E+01 
2.0360E+02 
1.9826E+02 
1.9553E+02 
1.6518E+02 

1.5263E+02 
1.4635E+02 
1.4473E+02 
1.9905E+02 
1.9223E+02 
1.9117E+02 
1.8807E+02 
1.8044E+02 
1.7848ET02 

2.0352E+02 
1.9596E+02 
1. 8682E+02 
1.5730E+02 
1.3225E+02 
1.1115E+02 
9.3289E+01 
7.8304E+01 
6.5155E+OI 
5.5245E+01 
4.6364E+OI 
3.8927E+OI 
3.2670E+OI 
2.7183E+Ol 
2.2575E+OI 
1. 8764E+01 
1.5609E+Ol 
1.2995E+OI 
1.0828E+Ol 
9.0297E+00 
7.5352E+00 
6.2892E~00 

5.244IE+00 
4.3734E+00 
3.6364E+00 
3.0 197E+00 
2.5084E+00 
2.084 1 E+OO 
2.0102E+00 
1.9274E+00 
1.9061C+00 

9.5082E+00 
9.1617E+00 
8.8532E+00 
7.4390E+00 
6.2350E+00 
5.235IE+00 
·U87IE+00 
3.6684E+00 
3.0679E+00 
2.566IE+OO 
2.1 466E+00 
1.7959E+00 
1.5022E+00 
1.2533E+00 

cr(coh+inc) 
cm2/g 

5.4186E+00 
5.1 1 26E+OO 
4.8 1 41E+00 
4.5240E+OO 
4.3890E+OO 
4.3252E+00 
4.3085E+00 
4.2835E+OO 
4.2432E+OO 
4.2222E+OO 
3.9722E100 

3.8586E+OO 
3.7994E+OO 
3.7839E+OO 
3.7608E+OO 
3.7117E+00 
3.7039E+OO 
3.6811E+00 
3.6236E+00 
3.60851:.,.00 

3.5860E+00 
3.5308E+OO 
3.4620E+00 
3.2235E+00 
2.9963E+00 
2.7806E+00 
2.5763E+00 
2.3835E+00 
2.2019E+00 
2.0314E+00 
1.8717E+00 
1.1225E+00 
1.5834E+00 
1,454IE+00 
1.3341E+00 
1.2230E+00 
I. 1 204E+00 
1.0259E+00 
9.3893E-OI 
8.591OE-01 
7.8594E-OI 
7.1904E-OI 

6.5795E-01 
6.0226E-OI 
5.5158E-OI 
5.0552E-01 
4.6372E-01 
4.2583E-OI 
4.1886E-OI 
4.1090E-01 
4.0883£·····01 

4.0576E-01 
3.9828E-01 
3.9153E-01 
3.6050E-01 
3.3245E-01 
3.0712E-01 
2.8425E-01 
2.6360E-01 
2.4497E-Ol 
2.2816E-Ol 
2.1297E-Ol 
1.9925E-Ol 
1.8684E-Ol 
1.7560E-Ol 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.00013+00 

O.OOOE+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

7.633E+00 
7.362E+00 
7. 120E+00 
6.00IE+00 
5.047E+00 
4.254E+00 
3.576E+00 
2.997E+00 
2.512E+00 
2.106E+00 
1.765E+00 
1.479E+00 
1.239E+00 
1.035E+00 

A. 
nm 

1.468E-OI 
1.373E-01 
1.284E-OI 
1.201E-01 
l.I64E-OI 
1.1 46E-OI 
1.142E-01 
1.135E-01 
1.1 24E-01 
1.I18E-01 
l.051E-01 

1.022E-01 
l.006E-Ol 
1.002E-01 
9.96IE-02 
9.834E-02 
9.815E-02 
9.756E-02 
9.609E-02 
?570E 02 

9.513E-02 
9.373E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.S31E-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
?5R9F-02 
2,422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.85SE-02 
1.735E-02 
1.713E-02 
1.687E-02 
1.680£-02 

1.670E-02 
1.645E-02 
1.623E-02 
1.518E-02 
1.420E-02 
~ .329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
1.017E-02 
9.518E~03 

8.903E-03 
8.329E-03 
7.791E-03 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E- 400-IOOO,keV - Continued. 

E fl h f.L u(coh+inc) f.LK >. 
keY elatom elatom cm2/g cm2/g cm2/g nm 

\.70Il59E+02 7.633l8E+Ol 8.04lOE-0i l.0458E+OO 1.6540E-Ol 8.644E-Ol 7.288E-03 
l.8l8539E+02 7.63209E+Ol 7.l732E-0i 8.7269E-Ol 1.56l3E-0i 7.2l9E-Ol 6.8l8E-03 
l.9440l8E+02 7 .63072E+O I 6.3996E-Ol 7.2832E-Ol 1.4769E-Ol 6.029E-Ol 6.378E-03 
2.078 1 56E+02 7.629l7E+Ol 5.71OlE-0i 6.0790E-0l 1.3998E-OI 5.035E-Ol 5.966E-03 

2.2215= 7.62751E+Ol 5.0952E-Ol 5.0743E-Ol l.3292E-Ol 4.205E-Ol 5.581E-03 
2.37483 7.62580E+Ol 4.5470E-Ol 4.236IE-Ol 1.2643E-Ol 3.5l2E-Ol 5.22IE-03 
2.538699E+02 7 .62408E+O I 4.058lE-Ol 3.5366E-Ol 1.2046E-Ol 2.933E-Ol 4.884E-03 
2.7l3869E+02 7 .62237E+O I 3.622lE-Ol 2.9529E-01 1.1 493E-OI 2.449E-Ol 4.569E-03 
2.9011 26E+02 7 .62068E+0 1 3.2332E-Ol 2.4657E-OI 1.0979E-Ol 2.046E-Ol 4.274E-03 
3.101304E+02 7.61903E+Ol· 2.8863E-OI 2.0590E-OI 1.0501E-OI 1.708E-OI 3.998E-03 
3.315294E't'02 7.61742E't'01 2.5880E -01 1.7271E-Ol 1.0053E-OI 1.-13-1E-OI 3.740E-03 

3.544049E+02 7 .61597E+O I 2.3298E-0l 1.4544E-OJ 9.6330E-02 1.2IOE-OI 3.498E-03 
3.788588E+02 7.61466E+OI 2.0976E-OI 1.2250E-OI 9.2368E-02 1.020E-OI 3.273E-03 
4.05000 I E+02 7.6l345E+Ol 1.8887E-Ol 1.0318E-OI 8.8620E-02 8.608E-02 3.06IE-03 
4.329451 E+02 7.6 I 234E+Ol 1.7007E-OI 8.691OE-02 8.5062E-02 7.261E-02 2.864E-03 
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Ir Z = 77 

Atomic weight - 1.922200E+02 g/mol. nominal density p (glcm3
) - 2.2390E+01 

fLa(barnsiatom) - fL(cm 2/g) X 3. 19189E+02. E(eV) fL(cm2/g) - !lee/atom) X 2.18917E+05 

21 edges. Edge energies (ke V): 

K 
M 
M 
N 
o 
o 

,v 
tv 
II 
V 

7.61 1 10E+00 
3. 1 7370E+00 
2.04040E+00 
3.II400E-00 
'9.52oooE-02 
6.85456E-03 

L 
M 
N 
N 
N 

II 
I 

V 

VII 

1.341 85E+00 
2.90870E+00 
6.90 I ooE-OO 
2.949OOE-00 
6.3OOOOE-02 

L 
M 
N 
o 
o 

II 
III 
II 
I 

III 

Relativistic correction estimate irel (H82.3/5CL) - -1.6J05E+00. -9.4980E-01 e/atom 
Nuclear Thomson correction tNT - -1.692IE-02 e/atom 

E 
keV 

6. 717466E -03 
6.820284E-03 
6.847702E-03 
6.888830E-03 
6.99 1 648E-03 

7.90149IE-03 
8.022432E-03 
8.054683E-03 
8.103059E - 03 
8.224000E-03 
1.069000E-02 
1.142761E-02 
1.221612E-02 
1.30590JE-02 

1.3960IOE-02 
1.492335E-02 
1.595306E -02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.J807JOE-02 

2.545001 E-02 
2.720606E-02 
2.908327E-02 
3.I09oo2E-02 
3.323523E -02 
3.552846E -02 
3.797993E-02 
4.060054E - 02 
·U4D198E-02 
4.639671E-02 
4.949000E-02 
4. 959809E - 02 
" 0147'in~-n; 
5 .044950E - 02 
5.075250E-02 
5.151000E-02 
5.302035E-02 
5.667876E-02 
5.929000[ -02 
6.0 19750E-02 
f..043950E - 02 
G.OSSl)S9E-0} 

6.080250E - 02 
6. I 71 OOOE - 02 
6. I 74{XlOE-02 
().2InOOE-O:: 

il 
e/atom 

4.56877E+OO 
4. 1 6587E+00 
3.73576E+00 
4. 1 4282E+00 
4.457371:-.-00 

4.03 1 88E+00 
3.53288E+00 
2.96880E+00 
3.53226E+00 
3.99314E+00 
3.38848E+OO 
2.9656 1 E+oo 
2.55014E+00 
2. 1 888GE'f'00 

1.941 76E+00 
1.88002E+00 
2.07886E+00 
2.60570E+00 
3.50548E+00 
4.78653E+00 
6.44486E+00 
8.33051E+OO 
l.03573E+Ol 

1.24238E+01 
1.43236E+0 1 
1.59807E+0 1 
1.7 3 I46E+O I 
l.82867E+0 I 
l.889 I I E+Ol 
l.9 1 469E+Ol 
1.90841 E+O 1 
l.87149E+01 
1.79644E+0 1 
1.61569E+01 
1.60 180E+0 I 
1.iJ.719J:: ... 01 

l.25153E+01 
1.45315E+OI 
1.62312£+01 
1.72269E+01 
1.76944E+O 1 
1.7.3548E+01 
1 .69764E+0 1 
1.66584£+01 
I .6690S£+0 I 

1.68392E+0 I 
1.67342E+01 
1.6723IE+01 
1.65270E+01 

h 
elatom 

O.ooooE+OO 
O.ooooE+oo 
O.ooooE+oo 
8.1569E-OI 
8.00031: 01 

6.9950E-01 
6.989IE-01 
6.993IE-01 
1.7893E+00 
1.7635E+00 
2.2596E+00 
2.7630E+00 
3.445IE+00 
4.J234E'f'OO 

5.4058E+00 
6.6815E+00 
8.1130E+00 
9.6315E+00 
1.1 1 38E+01 
1.2515E+OI 
1.3638E+01 
1. 4402E+01 
1.4736E+Ol 

1.4616E+OI 
1.4069E+OI 
1.3163E+01 
1.1994E+01 
1.0670E+OI 
9.2918E+00 
7.9469E+00 
6.6989E+00 
5.5846E+00 
4.6190E+00 
3.8261E+00 
3.8017E+00 
~65&&I== ... OO 

).6158£+00 
7.3654E+00 
7.0780E+00 
6.5492E+00 
5.4755[+00 
-+.8462E+00 
.!.6499E+00 
--'.5994E"'00 
5.0898£ ... 00 

5.0424E+00 
4.847 I E+OO 

4.8408E+00 
4.759SE+(Xl 
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O.ooooE+oo 
O.ooooE+oo 
O.ooooE+OO 
2.5921E+04 
2.50501:-.-04 

1.9380E+04 
1.9072E+04 
1.9006E+04 
4.8342E+04 
4.6942E+04 
4.6273E+04 
5.2931E+04 
6. 1738E+04 
7.247GE-.-04 

8.4772E+04 
9.8015E+04 
1.1133E+05 
1.2364E+05 
1.3375E+05 
1.4058E+05 
1.4331E+05 
1.4157E+05 
1.3:S:S0E+05 

1.2572E+05 
1.1321E+05 
9.9084E+04 
8.4454E+04 
7.0284E+04 
5.7254E+04 
4.5806E+04 
3.612IE+04 
2.8168E+04 
2. 1794E+04 
1.6925E+04 
1.6780E+04 
1594 I 1== ... 0.1 

1.5690E+04 
3.:770E+04 
3.008 I E+04 
2.7041E+04 
2.1 1 49E+04 
1.7894E+04 
1.6910E+04 
1.6660E+04 
\.8390£ ... 0-1 

1.8155£+04 
1.7195£+04 
: .7 I 64E+O':' 
:.677IE+0'" 

1.28241E+00 
2.55070E+00 
5.77IOOE-00 
6.34000E-02 
5.05000E-02 

cr(coh+inc) 
cm2/g 

3.070IE-05 
3.3158E-05 
3.3838E-05 
3.4878E-05 
J.7582C 05 

6.8946E-05 
7.4251E-05 
7.5716E-05 
7.7953E-05 
8.3762E-05 
2.8666E-04 
3.8716E-04 
5.2026E-04 
G.9563E-04 

9.2553E-04 
1.2253E-03 
1.6143E-03 
2.1165E-03 
2.7614E-03 
3.5854E--:03 
4.6332E-03 
5.9588E-03 
7.6274E-03 

9.7 1 74E-03 
1.2322E-02 
1.5553E-02 
1.9541E-02 
2.4439E-02 
3.0425E-02· 
3.7706E-02 
4.6519E-02 
5.7137E-02 
6.9867E-02 
8.4518E -02 
8.5057E-02 
& &D71==-{)] 

8.9372E-02 
9.0935E-02 
9.4906E-02 
1.0310E-01 
1.2442E-Ol 
1.409IE-01 
1.4688E-Ol . 
1.4849E-Ol 
\.4950£-0\ 

1.5093E-OI 
1.5711[-01 
1.5732E-01 
1.6003E-01 

L 
M 
N 
N 
o 

III 
IV 
III 
VI 
IV 

O.OOOE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE-rOO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE'f'OO 

O.OOOE+oo 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.OCIOE+OO 

O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oonl== ... oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£ ... 00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.12152E+OI 
2.1161OE+OO 
4.943OOE-01 
6.05OOOE-02 
8.06275E-03 

nm 

1.846E+02 
1.818E+02 
1.811E+02 
1.8ooE+02 
1.773E-.-02 

1.569E+02 
1.545E+02 
1.539E+02 
1.530E+02 
1.508E+01 
I. 160E+02 
1.085E+02 
1.015E+02 
9.494E'f'OI 

8.88IE+01 
8.308E+Ol 
7.772E+Ol 
7.270E+OI 
6.80IE+OI 
6.362E+OI 
5.95IE+OI 
5.567E+OI 
5.208E+Ol 

4.872E+OI 
4.557E+OI 
4.263E+01 
3.988E+OI 
3.73IE+01 
3.490E+OI 
3.264E+Ol 
3.054E+01 
2.857E+01 
2.672E+Ol 
2.505E+OI 
2.500E+01 
2 Jb71== ... n I 
2.458E+Ol 
2.443E+01 
2.407E+O\ 
2.338E+01 
2.187E+01 
2.09IE+01 
2.060E+01 
2.05IE+01 
2.046£+0) 

2.039E+01 
2.OO9E+01 
2.008E+01 
1.995E+01 
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r~BLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 10 ke V to E - 400-1000 ICe V - Continued. 

E 
keY 

6.268500E -02 
6.293700E-02 
6.308300E-02 
6.33366OE-02 
6.3717~02 
6.426000E -02 
6.466800E;-02 
6.477028E -02 
6.923942E-02 
7.401695E-02 
7.912411E-02 
8.458368E-02 
9.041995E-02 
9.329600E-02 
9.472400E- 02 

9.510480E-02 
9.567600E-02 
9.665893E-02 
9.710400E-02 
1.033284E-01 
1.104581E-01 
1.180797E-01 
1.262272E-01 
1.349368E-01 
1.442475E-OI 
1.542005E-01 
1.648404E-01 
1.762144E-0I 
1.883732E-01 
2.013709E-OI 
2.152655E-0[ 
2.301188E-OI 
2.459970E-OI 
2.629708E-OI 
2.811158E-0I 
2.890020E-01 
2.934255E-OI 
2.946051 E-OI 
2.963745E-OI 
3.005128E-OI 
3.007980E -0 I 
J.O::' j-12UJ::: -U I 

3.098430E-01 
3.110886E-OI 
3.129570E-OI 
117t12ROF-O 1 

3.212482E-OI 
3.434143E-OI 
3.671099E-OI 
3.924405E-01 
4.195189E-01 
4.484657E-01 
4.794098E-01 
4.844140E-01 
4,918285E-OI 
4.938057E-01 
4.967715E-01 
5.041 860E -0 1 
5.12489IE-0I 
5.478508E-01 
5.655580E-OI 
5.742145E-01 
5_765229E-01 
5.799855E-OI 
5_856525E-OI 

Ii 
e/atom 

1.5926IE+01 
1.49598E+OI 
1.50907E+0 1 
1.57433E+01 
1.63888E+0 1 
1.68506E+0 1 
1.7067IE+01 
1.71121E+OI 
1.79097E+OI 
1.80316E+OI 
I. 78796E+O 1 
1.75331E+01 
1.70275E+O 1 
1.67328E+01 
1.65559E+01 

1.64751 E+O 1 
1.64603E+01 
1.63907E+OI 
1.63524E+0 1 
1.57408E+01 
1.49948E+0 1 
1.41999E+01 
1.33897E+0 I 
1.26056E+0 I 
I. 1 8996E+0 1 
I. 1 3326E+OI 
1.0963IE+OI 
1.08566E+0 1 
1.1 1 I 68E+0 I 
1.1 7275E+OI 
1.26646E+01 
1.39679E+0 1 
1.56081 E+O I 
1.75168E+01 
1.95218E+01 
2.02676E+0 I 
2.04939E+OI 
2.03212E+0 1 
2.07932E+OI 
2. 1 4565E+0 I 
2. 1 4938E+0 I 
2.2UOYIJ:::+OI 

2.23954E+0 1 
2.23178E+0 1 
2.27603E+0 1 
? ,4G'RF .... Ol 

2.39718E+0 1 
2.65060E+0 I 
2.88296E+0 1 
3.09648E+0 1 
3.28844E+0 I 
3.45337E+0 I 
3.56763E+OI 
3.57171E+01 
3.53653E+01 
3.46352E+0 1 
3.5591 OE+O 1 
3.66303E+0 1 
3.72998E+01 
3.91988E+01 
3.987 38E+0 1 
4_00609E+0 1 
3_99W2E+OI 
.l.02834E+0 1 
.l.06253E+O 1 

h 
e/atom 

4.6488E+00 
4.5995E+00 
6.4019E+00 
6.3493E+00 
6.6245E+00 
6.5117E+00 
6.429 I E+OO 
6.4087E+00 
5.6306E+00 
4.9850E+00 
4.4354E+00 
3.999IE+00 
3.6960E+00 
3.6047E+00 
3.5729E+00 

3.5659E+00 
3.6404E+00 
3.6286E+00 
3.6245E+00 
3.6506E+00 
3.8583E+00 
4.2715E+00 
4.9107E+00 
5.7993E+00 
6.9456E+00 
8.3499E+00 
9.9997E+00 
1.1 853E+01 
1.3856E+OI 
1.5936E+OI 
1.8011E+01 
1.9993E+01 
2.1797E+01 
2.3315E+OI 
2.4462E+OI 
2.4820E+OI 
2.4987E+OI 
2.5027E+OI 
2.5669E+01 
2.5820E+01 
2.5829E+01 
2.5968E+0I 
2.6095E+OI 
2.6 1 26E+01 
2.6615E+01 
2.6729E .... OI 

2.6805E+OI 
2.7073E+OI 
2.7057E+OI 
2.6807E+01 
2.6369E+OI 
2.5788E+01 
2.5103E+01 
2,4989E+01 
2,4819E+01 
2.4774E+01 
2.631IE+01 
2.6149E+OI 
2.5967E+OI 
2.5196E+Ol 
2.4815E+01 
2.4629E+Ol 
2.4580E+0; 
2.4881 E+O\ 
~.4764E+OI 

1.6235E+04 
1.5999E+04 
2.2217E+04 
2. 1 946E+04 
2.2760E+04 
2.2184E+04 
2. 1764E+04 
2.1661E+04 
1.7803E+04 
1.4744E+04 
1.2272E+04 
1.0350E+04 
8.9484E+03 
8.4583E+03 
8.25731:+03 

8.2081E+03 
8.3298E+03 
8.218IE+03 
8.1713E+03 
7.7343E+03 
7.6468E+03 
7.91 93E+03 
8.5168E+03 
9.4086E+03 
1.0541E+04 
1.1854E+04 
1.3280E+04 
1.4726E+04 
1.6 1 03E+04 
1.7325E+04 
1.8317E+04 
1.9020E+04 
1.9397E+04 
1.9409E+04 
1.9050E+04 
1.880 1 E+04 
1.8642E+04 
1.8598E+04 
1.896IE+04 
1.8809E+04 
1.8798E+04 
1.8628E+04 
1.8437E+04 
1.8385E+04 
1.8617E+04 
1.842:lE .... 01\ 

1.8267E+04 
1.7258E+04 
1.6135E+04 
1.4954E+04 
1.3760E+04 
1.2589E+04 
I. 1 463E+04 
I. 1 293E+04 
1.1047E+04 
1.0983E+04 
1.1595E+04 
1.1354E+04 
1.1092E+04 
I.OO68E+04 
9.605.1 E+03 
9.3899E+03 
9.33.<SE+O.' 
9.39 I:IE+O:l 
9.2568E+03 

a(coh+inc) 
cm2/g 

1.6389E-OI 
1.6567E-OI 
1.6670E-01 
1.6850E-01 
1.7122E-OI 
1.7514E-OI 
1.7812E-01 
1.7887E-01 
2.1309E-OI 
2.5279E-OI 
2.9863E-01 
3.5130E-01 
4.1 155E-01 
4.4265E-OI 
4.S842E-OI 

4.6267E"':'01 
4.6906E-OI 
4.8014E-OI 
4.8519E-Ol 
5.5788E-OI 
6.4557E-01 
7.4403E-01 
8.5407E-01 
9.7649E-01 
1.1121E+00 
1.2615E+00 
1.4254E+OO 
1.6044E+00 
1.7990E+00 
2.0095E+00 
2.2362E+00 
2.479 1 E+oo 
2.7382E+00 
3.01 32E+00 
3.3037E+00 
3.4285E+00 
3.498 1 E+OO 
3.5 1 67E+00 
3.5444E+00 
3.6090E+00 
3.61 35E+00 
3.6815E+00 
3.7537E+00 
3.7729E+00 
3.80 1 6E+00 
3.8732El00 

3.9284E+00 
4.2607E+00 
4.6048E+OO 
4.9592E+00 
5.3222E+00 
5.692IE+OO 
6.0668E+OO 
6.1 254E+00 
6.2112E+00 
6.1J39E+OO 
6.2677E+OO 
6.3516E+OO 
6,444IE+OO 
6.8218E+00 
7.0014E+00 
7.0%8E+00 
7.;094E+00 
7.1430E+OO 
7. 1 976E+00 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE100 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.COOE+OO 

nm 

1.978E+01 
1.970E+OI 
1.965E+01 
1.958E+OI 
1.946E+01 
1.929E+01 
1.917E+OI 
1.9 1 4E+0 1 
1.791E+OI 
1.675E+01 
1.567E+01 
1. 466E+01 
1.371E+OI 
1.329E+01 
1.309E+Ol 

1.304E+OI 
1.296E+OI 
1.283E+OI 
1.277E+OI 
1.200E+01 
1.122E+01 
1.050E+01 
9.822E+00 
9. 1 88E+00 
8.595E+00 
8.040E+00 
7.52IE+00 
7.036E+00 
6.582E+00 
6. 1 57E+00 
5.760E+00 
5.388E+00 
5.040E+00 
4.715E+00 
4.410E+00 
4.290E+00 
4.225E+00 
4.208E+00 
4. 1 83E+00 
4. 1 26E+00 
4. 1 22E+00 
4.063E+00 
4.002E+00 
3.985E+00 
3.962E+00 
3.903El00 

3.859E+OO 
3.610E+OO 
3.377E+00 
3.!59E+OO 
2.955E+00 
2.765E+00 
2.586E+OO 
2.559E+00 
2.52IE+00 
2.51IE+OO 
2,496E+00 
2,459E+00 
2.419E+00 
2.263E+00 
2. 1 92E+oo 
2. 1 59E+OO 
2.15IE+OO 
2.138E+00 
2.117E+OO 

I Phv<: r.h<>m t=l<>f n"t:o \/,,1 ?4 N" 1 1 00" 



534 C. T. CHANTLER 

TABLE I; Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 1 0 keY to E - 400-1000 ke V - Continued. 

E 
keY 

5.886420E-OI 
6.260625E-OI 
6.692609E-01 
6.762980E-Ol 

,,6. 866495E - 01 
~940991;. -01 
6.935505E~1 
7.039020E-Ol 
7. 154399E-Ol 
7.648052E-OI 
8. 1 75768E -01 
8.739896E-Ol 
9.342948E-OI 
9.987612E-OI 
1.067676E+OO 
1.141345E+OO 
1.220098E+OO 
1.304285E+00 
1.394281 E+oo 
1.490486E+00 
1.593329E+00 
1.703269E+OO 
1.820795E+00 
1.946430E+00 
1.999592E+OO 
2.030 I 98E+OO 
2.03836OE+00. 
2.050602E+OO 
2.073778E+00 
2.080733E+00 
2.081208E+00 
2. I 05520E+00 
2.1 1 39&4E .... OO 

2.126681 E+oo 
2. 158422E+00 
2.224304E+00 
2.377781 E+oo 
2.499686E+OO 
2.537946E+00 
2.541848E+00 
2.548 1 49E+00 
2.5631\53EIOO 

2.601714E+00 
2.7 1 7235E+00 
2.850526E+00 
2.8941 56E+00 
2.904724E+00 
2.90579IE+00 
2.923243E+00 
2.966874E+00 
3.105 150C-t-OO 

3.110226E+00 
3. 157832E+00 
3.170526E+00 
3.1 89569E+00 
3.237174E+00 
3.3 1 9406E+00 
3.548445E+00 
3.793288E+00 
"'.Ojj024E+OO 

-+.334821 E+oo 
4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 

II 
elatom 

4.07709E+O I 
4.2 1 852E+OI 
4.33640E+0 1 
4.34936E+Ol 
4.35397E+0 1 
4.33370E+OI 
4.37221E+01 
4.42262E+0 I 
4.46162E+OI 
4.59038E+OI 
4.69914E+01 
4.79478E+OI 
4.88033E+O I 
4.95382E+OI 
5.02308E+OI 
5.06511E+Ol 
5.08336E+OI 
5.06688E+OI 
5.0 1226E+01 
4.91604E+O I 
4.76193E+Ol 
4.51 149E+O 1 
4.05332E+O 1 
2.85840E+OI 
1.27740E+OI 

-2.26719E+OI 
-7.68356E+OI 

7.65240E+00 
4.922IOE+OI 
5.10250E+OI 
5.10524E+Ol 
3.47380E+0 1 

-2.670&6E .... OO 

5.52 1 37E+0 1 
8.34816E+01 
7.40946E+01 
5.96OO8E+OI 
5.57276E+01 
5.36714E+Ol 
5 .31402E+0 I 
5.12987E+01 
S.3S033E+Ol 

5.63253E+OI 
6.01416E+01 
6.29291 E+O 1 
6.29433E+01 
6.23671 E+O I 
6.22022E+0 I 
6.341 38E+0 I 
6.47903E+0 1 
6.64341 C-t-O 1 

6.64660E+0 I 
6. 64977E+0 I 
6.60588E+0 1 
6.6811IE+Ol 
6.77416E+01 
6.87048E+0 I 
7 .04365E+0 1 
7.15876E+OI 
7.241 j6E+O 1 

7.33710E+OI 
7.37302E+OI 
7.39313E+OI 
7.41353E+01 
7.4139:'E+OI 

h 
elatom 

2.4703E+OI 
2.3949E+OI 
2.3113E+OI 
2.2980E+OI 
2.2787E+OI 
2.2735E+01 
2.3199E+OI 
2.301IE+OI 
2.2805E+OI 
2.195IE+OI 
2.1088E+OI 
2.0212E+OI 
1.9331E+OI 
1.8454E+OI 
1.7329E+01 
1.6255E+OI 
1.5060E+OI 
1.3822E+OI 
1.2695E+Ol 
1.1 689E+0 1 
1.0789E+OI 
9.9820E+00 
9.2563E+00 
8.6020E+00 
8.3518E+00 
8.21 19E+OO 
8. 1755E+00 
1.1386E+02 
7.282IE+OI 
6.3996E+OI 
6.3440E+OI 
4.1321E+OI 
3. 5925E .... I)J 

1.0232E+02 
5.9333E+OI 
2.74I1E+Ol 
2.2 1 02E+OI 
2.3178E+Ol 
2.3675E+Ol 
2.3726E+Ol 
2.3809E+OI 
2.&729E10l 

2.9072E+01 
2.9268E+01 
2.7803E+01 
2.71S1E+Ol 
2.6990E+01 
2.6973E+OI 
2.8526E+01 
2.7772E+Ol 
2 • .5836C-t-OI 

2.5774E+01 
2.5205E+OI 
2.5057E+Ol 
2.5948E+01 
2.54D8E+01 
2.4519E+Ol 
2.2260E+01 
2.0195E+OI 
1.1536IE+OI 

1.6588E+01 
1.4961E+OI 
1.3521E+OI 
1.2216E+OI 
1.1031£+01 

J. Phys. Chern. Ref. Data, Vol. 24, No.1, 1995 

9.1 870E+03 
8.3744E+03 
7.5603E+03 
7.4387E+03 
7.2649E+03 
7.2195E+03 
7.3227E+03 
7. 1 567E+03 
6.9780E+03 
6.2831E+03 
5.6466E+03 
5.0627E+03 
4.5295E+03 
4.0448E+03 
3.5532E+03 
3.1 178E+03 
2.7021E+03 
2.3199E+03 
1.9932E+03 
1.7 1 69E+03 
1.4824E+03 
1.2830E+03 
1.1129E+03 
9.6747E+02 
9.1 437E+02 
8.8550E+02 
8.7804E+02 
1.2155E+04 
7.6874E+03 
6.7332E+03 
6.6732E+03 
4.2963E+03 
1.7201F.j..03 

1.0532E+04 
6.01 78E+03 
2.6978E+03 
2.0349E+03 
2.0299E+03 
2.042 1 E+03 
2.0434E+03 
2.0454E+03 
2.·1535E+03 

2.4462E+03 
2.3580E+03 
2. 1 352E+03 
2.0537E+03 
2.034IE+03 
2.032 1 E+03 
2.1362E+03 
2.0492E+03 
1.82ISC-t-03 

1.8141E+03 
1.7473E+03 
1.7301E+03 
1.78 1 OE+03 
1.7 1 83E+03 
1.6170E+03 
'.3733E+03 
1.1655E+03 
9.9l26E+02 
8.3772E+02 
7.0680E+02 
5.9756E+02 
5.0500E+02 
4.2659E+02 

cr(coh+inc) 
cm2/g 

7.2261E+OO 
7.5688E+00 
7.933IE+00 
7.9894E+00 
8.0707E+OO 
8.092 1 E+OO 
8. 1 239E+OO 
8;2024E+OO 
8.2878E+00 
8.6304E+OO 
8.9584E+00 
9.2694E+00 
9.561IE+00 
9.8313E+00 
l.oo78E+01 
1.0299E+01 
1.0494E+OI 
1.0659E+OI 
1.0796E+OI 
1.0902E+01 
1.0977E+OI 
I.l02IE+OI 
1.1033E+Ol 
I.lOI4E+OI 
1.0998E+OI 
1.0987E+Ol 
1.0983E+OI 
1.0978E+OI 
1.0968E+OI 
1.0965E+OI 
1.0965E+OI 
1.0953E+01 
IOQ4QF .... OI 

1.0942E+OI 
1.0925E+OI 
1.0886E+01 
1.0777E+OI 
1.0678E+01 
1.0645E+OI 
1.064IE+OI 
1.0636E+01 
1.0622£ .... 01 

1.0588E+OI 
1.0479E+01 
1.0347E+OI 
1.0303E+0\ 
1.0292E+01 
1.0291E+01 
1.0273E+Ol 
1.0228E+Ol 
1.0082£101 

1.0076E+OI 
1.0025E+OI 
1.0012E+OI 
9.9910E+00 
9.9395E+00 
9.8502E+00 
9.5995E+OO 
9.3317E+00 
9.0488E+OO 

8.7528E+00 
8.446IE+00 
8, 1 306E+00 
7.8084E+00 
7.4816E+00 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOOP.j..OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE .... OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.OOOE100 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

2.I06E+OO 
1.980E+oo 
1.853E+oo 
1.833E+oo 
1.806E+OO 
1.798E+oo 
1.788E+00 
1.76 I E+OO 
1.733E+OO 
1.621E+00 
1.516E+OO 
1.419E+00 
1.327E+OO 
1.241£.+00 
1.161E+00 
1.086E+00 
1.016E+00 
9.506E-OI 
8.892E-0\ 
8.318E-OI 
7.78IE-OI 
7.279E-OI 
6.809E-01 
6.370E-01 
6.2ooE-01 
6.107E-OI 
6.083E-01 
6.046E-OI 
5.979E-01 
5.959E-OI 
5.957E-OI 
5.889E-01 
5.R65E-OI 
5.830E-OI 
5.744E-01 
5.574E-OI 
5.214E-OI 
4.'16Uh-UI 

4.885E-01 
4.878E-01 
4.866E-OI 
4.&37E-OI 

4.765E-OI 
4.563E-OI 
4.350E-OI 
4.284E-O\ 
4.268E-OI 
4.267E-OI 
4.24IE-OI 
4.179E-O\ 
3.993£-01 

3.986E-01 
3.926E-01 
3.91IE-OI 
3.887E-OI 
3.830E-Ol 
3.735E-OI 
3.494E-0] 
3,269E-0: 
3.058C 01 

2.860E-OI 
2.676E-OI 
2.503E-01 
2.34IE-OI 
2.190E-01 
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TA.BLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-loookeV - Continued. 

E 
keY 

6.05 1 453E+00 

6.469004E+00 
6.9 1 5365E+00 
7.392525E+00 

7.902~+OO 
8.447890E+OO 
9.030794E+OO 
9.653919E+OO 
1.032oo4E+01 
1.099090E+0 1 
1.I03212E+01 
1.115912E+OI 

1. 1 20399E+0 1 
1.1 27 1 28E+O 1 
1.143"';'01::+0 I 

I. 1 79334E+O I 

1.256762E+O I 
1.260708E+0 1 
I 27'iQQRR+01 

1.281 I 28E+OI 
1.288822E+0 I 
1.308058E+O I 
1.3 1 5013E+O I 
1.335141E+OI 
l.340508E+0 I 
l.347697E+0 I 
1.348559E+O I 
l.368687E+0 I 
l.440688E+0 I 
1.540095E+01 
l.646362E+0 I 
1.759961E+01 
1.881398E+O I 
2.011215E+01 
2. 1 49988E+0 I 
2.298338E+0 I 
2.456923E+01 
2.626450E+0 I 
2.807676E+01 
3.ool405E+01 
3.208502E+0 I 
3.429889E+0 I 
3.66655 I E+OI 

3.919543E+OI 
4. 1 89992E+O I 
4.479101CTOI 

4.788159E+OI 
5.118542E+OI 

5.47172IE+OI 

5. 849270E+OI 
6.252870E+0 I 
6.68431 8E+0 I 
7.145536E+Ol 
7A58878E+Ol 

7.573045E+Ol 
7 .603489E+0 1 
7.638578E+Ol 

7 .649156E+0 I 
7.763322E+Ol 

8. J 65640E+0 J 
8.729069E+01 
9.33J37~E+01 

9.975239E+01 
1.066353E+02 

1.1399.' 1 E+02 

il 
eiatom 

7.41 I 50E+O 1 

7 .39918E+O 1 
7.37906E+01 
7.35347E+OI 
7.32237E+01 
7.28479E+01 
7 .23985E+O I 

7.17147E+01 
7.05598E+01 
6.77771 E+O 1 
6.73739E+OI 
6.50235E+0 1 

6. 1 8030E+0 1 
6.500 IOE+O 1 
6. 18 I 44c+OI 

6.95633E+Ol 
6.98713E+OI 
6.975 14E+0 1 
6.86840E+0 1 
6.71.oo4E+O 1 
6.87619E+01 
7.02336E+0 1 
7 .04517E+0 1 
7.04642E+0 1 
6.97841E+01 

7.07259E+OI 
7.08202E+01 
7.2oo88E+01 
7 .38230E+0 1 
7 .50940E+O 1 
7 .58828E+0 1 
7.64106E+01 
7.6762 1 E+O 1 
7.6995IE+01 
7.7 1 466E+O I 
7.73024E+01 

7.73502E+01 
7.74048E+01 
7.74354E+01 
7.7391 8E+O I 
7.73244E+OI 
7.72424E+01 
7.71510E+OI 

7.70532E+Ol 
7.69504E+OJ 
7 .684331:TO 1 

7 .673IOE+0 I 

7.66l II E+O I 
7.64779E+OI 

7.63242E+OI 
7.613l3E+01 
7.5859IE+OI 
7.53720E+OI 
7,45466E+OI 

7.34668E+01 
7.217·BE+01 
7.32084E+01 
7 .34802E+0 I 
7.46592E+01 
7.58030E+OI 
7.64034E+OI 
7.67JI8E+01 
7 .69419E+0 I 
7.70807E+01 

7.71722E+OI 

h 
elatom 

9.9528E+00 

8.9802E+00 
8.l107E+00 
7.3369E+00 
6.647IE+00 
6.0315E+00 
5.4576E+00 

4. 8670E+00 
4.3460E+00 
3.9 I 25E+00 
3.8882E+00 
3.8 I 27E+00 
3.7864E+00 

1.oo38E+01 
9.783:5c+OO 
9.28 1 3E+00 

8.3062E+00 
8.2608E+00 
8.0870E+00 
8.03OOE+00 
1.1 I 20E+0 I 
1.0842E+01 
1.0744E+01 
1.0468E+01 
1.0396E+OI 

1.1938E+01 
I. 1 926E+0 1 
l.1656E+Ol 
1.0762E+Ol 
9.6762E+OO 
8.6962E+OO 
7.8074E+OO 
7.oo52E+00 
6.2881E+OO 
5.6474E+00 
5.07 I 2E+00 

4.5513E+00 
4.0864E+00 
3.6367E+00 
3.2288E+00 
2.8690E+OO 
2.5514E+00 
2.2709E+OO 
2.0228E+OO 

1.8034E+OO 
1.60')01:100 

1.4365E+OO 

1.281IE+00 

1.1430E+OO 

1.0186E+OO 
9.0442E-01 
8.034IE-01 
7. 1368E-OI 
6.6151E-Ol 

6.4402E-01 
6.3949E-01 

3. I 835E+00 
3. I 769E+00 
3.1075E+00 

2.8740E+00 
2.5766E+00 
2.3102E+00 
2.07 1 9E+00 
1.8524E+00 

1.6564E+00 

3.6005E+02 

3.0390E+02 
2.5676E+02 
2. I 727E+02 
1.8414E+02 
1.5630~+O2 

1.32~ JE+02 

1.10::'/£+02 
9.2191E+01 
7.7929E+01 
7.7 1 56E+OI 

7.4796E+01 
7.3984E+01 

1.9496E+02 
1.8723E+02 
1. 7229E+02 

1.4469E+02 
1.4345E+02 
1.3875E+02 
l.3722E+02 
1.8888E+02 
1.8 1 45E+02 
1.7886E+02 
1.7164E+02 
1.6978E+02 

1.9391E+02 
1.9360E+02 
1.8643E+02 
1.6353E+02 
1.3754E+02 
1.1563E+02 
9.71 1 4E+0 1 
8.151IE+01 
6.8445E+01 
5.7503E+01 
4.8304E+01 

4.0554E+01 
3.406IE+01 
2.8356E+01 
2.3550E+01 
1.9575E+01 
1.6285E+01 
1.3559E+01 
I. I 298E+01 

9.4223E+OO 
7.8640EiOO 

6.5679E+00 

5.4793E+00 

4.5729E+00 

3.8121E+OO 
3. I 664E+OO 
2.6312E+00 
2. 1 865E+00 
1.9415E+00 
1.8617E+00 

1.8412E+00 
9. 1 237E+00 
9.0923E+00 
8.7628E+00 
7.7050E+00 
6.46 J 9E+00 
5.4198E+00 
4.5469E+00 
3.8029E+OO 

.'.1810E+OO 

a(coh+inc) 
cm2/g 

7.1519E+OO 

6.8214E+OO 
6.4917E+00 
6. I 644E+00 
5.8411E+OO 
5.5230E+00 
5.2114E+OO 

4.9074E+OO 
4.6119E+OO 
4.34 1 6E+OO 
4.3258E+00 
4.2777E+00 

4.2609E+00 
4.2359E+00 
4. 17 45B-t-OO 

4.0497E+00 
3.7965E+00 

3.7842E+00 
3.7374E+00 
3.7219E+00 
3.6989E+00 
3.6422E+OO 
3.622IE+00 
3.5648E+00 
3.5497E+OO 

3.5298E+00 
3.5274E+00 
3.4724E+00 
3.2866E+00 
3.0550E+OO 
2.835IE+00 
2.6269E+00 
2.4302E+OO 
2.2450E+00 
2.071IE+OO 
1.9082E+00 
1.7560E+00 
1.6141E+OO 
1.482IE+OO 
1.3597 E+00 
1.2464E+00 
I. I 417E+00 

1.0452E+OO 
9.5642E-OI 

8.7493E-OI 
8.00261:···01 

7.3196E-01 

6.6959E-01 

6.1274E-OI 

5.6100E-Ol 
5.1398E-OI 
4.7130E-OI 
4.3261E-Ol 
4.0968E-OI 

4.019IE-01 
3.9989E-OI 
3.97S8E-01 
3.9689E-01 
3.8960E-01 
J.6590E-Ol 
3.3726E-01 
3.II40E-01 
2.880SE-Ol 
2.6699E-OI 
~.4797E-OI 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.OOOE+OO 

O.oooE+OO 
O.OOOE ... OO 

O.oooE+OO 
O.oooE+OO 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 

O.oooE+OO 

O.oooE+OO 
0.0001:100 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
7.306E+00 
7.28 I E+OO 
7.024E+00 
6.196E+00 
5.216E+00 
4.390E+00 
.1.695E+OO 
3.098E+00 

2.598E+00 

nm 

2.049E-OI 

1.917E-0l 
1.793E-01 
1.677E-OI 
1.569E-OI 
1.468E-01 
1.373E-01 

1.284E-01 
1.201E-01 
1.128E-01 
1.1 24E-01 
I.IIIE-Ol 

1.I07E-01 
1.l00E-01. 
1.084E-01 

1.051E-OI 

9.865E-02 

9.834E-02 
9.717E-02 
9.678E-02 
9.620E-02 
9,478E-02 
9.428E-02 
9.286E-02 
9.249E-02 

9.200E-02 
9.194E-02 
9.059E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 

5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.381E-02 

3.163E-02 

2.959E-02 
2.7681:-02 

2.589E-02 

2.422E-02 
2.266E-02 

2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.662E-02 

1.637E-02 

1.631E-02 
1.623E-02 
1.621 E-02 
1.597E-02 
1.518E-02 
1.420E-02 
1.-'29E-02 
1.243E-02 

1.163E-02 

1.088E-02 
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536 C.T.CHANTLER 

TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E /1 h IJ. cr(coh+inc) IJ.K >. 
keY elatom elatom cm2/g cm2/g cm2/g nm 

1.2 1 8587E+02 7.72324E+OI 1.4813E+00 2.6612E+OO 2.308IE-OI 2. 1 78E+OO 1.017E-02 
1.302669E+02 7.72708E+OI 1.3250E+00 2.2267E+OO 2.l532E-01 1.826E+OO 9.5 1 8E-03 
1.392553E+02 7.72938E+01 I. I 853E+OO 1.8633E+OO 2.0133E-Oi 1.531E+00 8.903E-03 
1.488640E+02 7.73058E+Ol 1.0604E+00 1.5594E+OO 1.8867E-0l 1.283E+OO 8.329E-03 
1.591356E+02 7.733S7E+01 9.470SE-01 1.3029E+OO 1.772IE-01 1.074E+OO 7.79IE-03 
1.7~59E+Q2 7.73314E+OI 8.4519E-OI 1.0876E+OO 1.6682E-01 S.97IE-01 7.288E-03 
1.8 I 8539E+ot 7.73223E+OI 7.5434E-OI 9.0808E-OI 1.5738E-01 7.497E-OI 6.818E-03 
1.944018E+02 7.73099E+01 6.7332E-OI 7.5823E-OI 1.4879E-OI 6.264E-OI 6.378E-03 
2.078 1 56E+02 7.72953E+OI 6.0105E-OI 6.3316E-OI 1.4095E-01 5.235E-01 5.966E-03 
2.22 I 548E+02 7.72794E+OI 5.3660E-OI 5.2878E-01 l.3377E-01 4.374E-01 5.58 IE-OJ 
2.374835E+02 7.72627E+01 4.791OE-01 4.4164E-01 1.2718E-01 3.655E-01 5.22IE-OJ 
2.538699E+02 7.72457E+01 4.2779E-OI 3.6890E-Ol 1.2112E-OI 3.054E-Ol 4.884E-03 
2.7 I 3869E+02 7.72287E+01 3.8202E-01 3.0816E-Ol 1.155IE-01 2.552E-01 4.569E-03 
2.901 I 26E+02 7.72119E+01 3.4117E-01 2.5744E-01 1.1031E-01 2.133E-01 4.274E-03 
3.101304E+02 7.7 I 954E+O I 3.047IE-01 2.1509E-01 I.0547E-OI 1.782E-OI 3.998E-03 
3.3 1 5294E+02 7.7179IE+01 2.7235E-01 1.7984E-01 1.0094E-OI 1.490E-01 3.740E-03 
3.544049E+02 7.7 I 640E+0 I 2.4539E-OI 1.5158E-01 9.6700E-02 1.258E-01 3.498E-03 
3.788588E+02 7.71505E+01 2.2112E-01 1.2777E-01 9.2704E-02 1.063E-01 3.273E-03 
4.05000 1 E+02 7.71381E+OI 1.9926E-01 1.0771E-01 8.8928E-02 8.97lE-02 3.06IE-OJ 
4.329451 E+02 7.7 I 268E+O I 1.7958E-01 9.0804E-02 8.5347E-02 7.575E-02 2.864E-03 
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Pt Z= 78 

AlO:nic weight - 1.950800E+02 glmol. nominal density p (glcm3
) - 2.141OE+OI 

1J..(barnsiatom) - f.L(cm2(g) X 3.23938E+02. ECeV) JLCcm2/g) - /lee/atom) X 2.15708E+05 

~ 1 edges. Edge energies (ke V): 

K 
\1 
\f 
S 

V 
IV 

7.83948E+OO 
3.29600E+00 
2.'t~ 160E+OO 
3.30~E-00 

~ VII 1.017ooE-00 
o V 6.12538E-03 

L 
M 
N 
N 
o 

II 
I 

V 
II 

1.38799E+00 
3.02650E+00 
7.22oooE-00 
3. 1 3300E-00 
6.53OOOE-02 

L 
M 
N 
o 
o 

1I 
III 
II 

III 

Relativistic correction estimate fre! (H82,315CL) .. -1.6659E+00. -9.8160E-0I e/atom 
Suclear Thomson correction fm: - -1.7109E-02 elatom 

E 
keV 

6.002872E-03 
6.094753E-03 
6.119254E-03 
6.156007E-03 
6.247887E-03 
7.291108E-03 
7.402706E-03 
7.432466E-03 
7.477105E-03 
7.588704E-03 
1.069OOOE-02 
1.1 42761E-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.-192335E-02 

1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E - 02 
2.227063E-02 
2.380730E-02 
2.545001E-02 
2.720606[; 02 

2.908327E -02 
3.1 09002E -02 
3.323523E -02 
3.552846E -02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.639671 E -02 
4.9J9809E-02 
5.066600E-02 
5.144150E-02 
5.164830E-02 
5.195850E-02 
5.273-1DOE -02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.3994QOE-02 
6.4 77028E - 02 
6.497 350E - 02 
6.523470E -02 
()'i(»()'iOF-O) 
6.660600E-02 

fl 
e/atom 

3.45968E+00 
2.90784E+00 
2.30428E+00 
2.88178E+OO 
3.34662E+00 
3.09785E+00 
2.65794E+00 
2.16631 E+oo 
2.64967E+00 
3.04264E+00 
2.24208E+00 
1.99002E+00 
1.8 1 942E+00 
1.77552E+00 
1.90630E+00 
2.25771 E dX> 

2.86702E+00 
3.75549E+00 
4.92172E+00 
6.40 1 79E+00 
8.0 1344E+00 
9.74487E+00 
1.15501 E+OI 
1.3 2561 E+O 1 
1.481 94C1"OI 

1.61720E+OI 
1.72718E+01 
1.80957E+OI 
1.86414E+Ol 
1.89220E+0 I 
1.89530E+01 
1.87355E+0 1 
1.82131 E+OI 
1.70219E1"OI 

1.61 027E+0 1 
1.42792E+01 
1.21130E+OI 
1.43873E+OI 
1.63-1D 1 E+O 1 
1.66791E+01 
1.82365E+0] 
1 .83622E+0 I 
1.76527E+OI 
1.70874E+01 
1.67849E+0 1 
1.578-1DE+0 1 
L()7772F+OI 
1.760 18E+0 1 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
1.155IE+00 
1.148 1 E+oo 
I. 1 299E+00 
I. 1 443E+00 
I. 1 487E+00 
2.1018E+00 
2.1026E+00 
3.68ooE+00 
4.420IE+00 
5.31 13E+00 
6.3469E+00 
7.5068E+00 
S.75'13EtOO 

1.0035E+OI 
I. 1 280E+Ol 
1.2411E+OI 
1.3349E+01 
1.4024E+01 
1.4387E+OI 
1.44 1 6E+0, 
1.4117E+OI 
1.3517C1"OI 

1.2675E+OI 
1.1661 E+01 
1.0543E+OI 
9.3903E+00 
8.26\3E+00 
7.197IE+00 
6.2238E+00 
5.3545E+00 
4 . .392JE+OO 

4.37 1 4E+00 
4.2200E+00 
4. 1 809E+00 
8.3732E+00 
8.073IE+00 
7.9662E+00 
6.7610E+00 
5.7339E+oo 
5.00nE+cx) 
4.8606E+00 
4.82J2E+fJO 
·U758E+OO 
6.6487E+OO 
0.4648E+00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.0474E+04 
3.9638E+04 
3.3428E+04 
3.3345E+04 
3.3339E+04 
6.0636E+04 
5.9765E+04 
7.4256E+04 
8.3433E+04 
9.3785E+04 
1.0484E+05 
1.1599E+05 
1.2654Et05 

1.3569E+05 
1.4268E+05 
1.4685E+05 
1.4775E+05 
1.4520E+05 
1.3935E+05 
1.3062E+05 
1. 1965E+05 
1.0717131"05 

9.4012E+04 
8.0908E+04 
6.8426E+04 
5.7012E+04 
4.6920E+04 
3.8238E+04 
3.0932E+04 
2.4894E+04 
1.9973E+04 

1.861IE+04 
1.7696E+04 
1.7462E+04 
3.4762E+04 
3.3023E+04 
3.2410E+04 
::.5731 E+04 
2.0414E+04 
I.NS/t>t:+U4 

1.6187E+04 
1.6013E+04 
1.5792E+04 
, 18'i4F+04 
2.09.\7E+04 

1.32726E+OO 
2.6454OE+00 
6.09200E-00 
7.43000E-02 
5. 17000E-02 

O'(coh+inc) 
cm21g 

1.6617E-05 
1.7989E-05 
1.8369E-05 
1.8950E-05 
2.0465E-05 
4.4924E-05 
4.8462E-05 
4.944IE-05 
5.0935E-05 
5.4821E-05 
2.7959E-04 
3.780IE-04 
5.085IE-04 
6.8064E-04 
9.065IE-04 
I.2014E-03 

1.5843E-03 
2.0792E-03 
2.7153E-03 
3.5290E-03 
4.5645E-03 
5.8757E-03 
7.5277E-03 
9.5989E-03 
I.2183E-02 

1.5390E-02 
1.9351E-02 
2.4221 E-02 
3.0178E-02 
3.7429E-02 
4.6214E-02 
5.6804E-02 
6.951IE-02 
B.<40B4E-02 

9.011IE-02 
9.4166E-02 
9.5263E-02 
9.6922E-02 
1.0114E-01 
1.0272E-OI 
1.2-1D4E-OI 
1.4915E-01 
I.I~':JII:::-UI 

1.7857E-OI 
1.8oo7E-01 
1.82ooE-01 
1~4q2E-()1 

1.923IE-01 

L 
M 
N 
N 
o 

HI 
IV 
III 
VI 
IV 

O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001:::+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
n OOOE ... OO 

O.OO:)E+OO 

I. 1 5637E+0 1 
2.20190E+00 
5. 1 9OOOE-O 1 
7.lloooE-02 
7.43991E-03 

nm 

2.065E+02 
2.034E+02 
2.026E+02 
2.0 1 4E+02 
1.984E+02 
1.700E+02 
1.675E+02 
1.668E+02 
1.658E+02 
1.634E+02 
1.160E+02 
1.085E+02 
1.015E+02 
9.494E+OI 
8.881E+OI 
8.308E+OI 

7.772E+OI 
7.270E+01 
6.80IE+OI 
6.362E+OI 
5.951E+OI 
5.567E+OI 
5.208E+Ol 
4.872E+01 
4.3:37E1"OI 

4.263E+OI 
3.988E+OI 
3.73IE+OI 
3.490E+OI 
3.264E+OI 
3.054E+OI 
2.8S7E+01 
2.672E+01 
2.:500E+OI 
2.447E+01 
2.410E+OI 
2.40JE+OJ 
2.386E+01 
2.35IE+OI 
2.338E+01 
2.187E+Ol 
2.046E+01 
I.':JJ/I:::+UI 

1.914E+01 
1.908E+OI 
1.901E+OI 
I ~RqF ... Ol 
1.861E+01 
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540 C.T.CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.010 ke V to E - 400-1000 ke V - Continued. 

E 

keY 

6.923942E-02 
6.967800E-02 
7.074450E-02 

7.102890E-02 
7.145550E-02 
7.252200E-02 

'Y .•. 281 4OOE-02 
7.392850~02 
7.401695E-02 
7.422570E-02 
7.467150E-02 
7.578600E-02 
7.91241IE-02 
8.458368E-02 
9.041 995E-02 
9.665893E-02 
9. 966600E -02 
1.01 1915E-01 
1.015983E-01 
1.022085E-01 
1.033284E-OI 
1.03734OE-OI 
1.104581E-0I 
1.180797E-01 
1.262272E-OI 
1.349368E-01 
1.442475E-01 
1.542005E-01 
1.648404E-OI 
1.762144D 01 

1.883732E-OI 
2.013709E-01 
2.152655E-O I 
2.301188E-OI 
2.459970E-OI 
2.629708E-OI 
2.811158E-OI 
3.005128E-OI 
3.07034OE-01 
3.117335E-01 
3.[29867E-01 
3. 148665E-01 
3.195660E-01 
3.212482E-01 
3.241840E-01 
3.291460E-01 
3.304692E-OI 
3.324540E-0[ 
3.374160E-Ol 
3.434143E-OI 
3.671099E-0I 
3.924405E-OI 
4.195189E-OI 
4.484657E - 0 1 
4.794098E-OI 
5.086200E-Ol 
5.:2189IE-01 

5. 1 64050E -01 
5.184810E-0 1 
5.215950E-OI 
5.293800E-01 
5 ,478508E - 0 1 
5.856525E-OI 
5.970160E-01 
6.0615-1DE-OI 

II 
elatom 

1.80672E+O 1 
1.80661 E+O I 
1.7889381-01 

1.75907E+01 
1.79428E+01 
1.82507E+0 1 
1.82857E+Ol 
1.82725E+0 1 
1.82476E+0 1 
1.80963E+01 
1.83595E+OI 
1.86350E+O 1 
1.89032E+0 1 
1.88750E+0 I 
t .85797E+o I 
1.81081E+OI 
1.78325E+01 
1.76603E+OI 
1.7579JE+OI 
1.75688E+OI 
1.74993E+OI 
1.74683E+01 
1.68687E+O 1 
1.61244E+01 
1.53098E+O 1 
1.44497E+O 1 
1.35764E+0 1 
1.27388E+O 1 
1.20002E+O 1 
1. I 422J13"t'O I 

1.1 0854E+0 1 
1.10666E+Ol 
1.\4312E+OI 
1.21856E+O 1 
1.33649E+0 1 
1.49325E+OI 
1.68 1 86E+0 1 
1 .88722E+O 1 
1.94815E+OI 
1.97467E+0I 
1.95919E+O\ 
2.00670E+01 
2.07951 E+O I 
2.1 0057E+0 1 
2.13431 E+O 1 
2.17758E+OI 
2.17179E+Ol 
2.21665E+OI 
2.29359E+0 1 
2.37 1 57E+0 1 
2.64497E+OI 
2.90098£+0 I 
3.1379IE+OI 
3.35086E+0 I 
3.53128E+0 1 
3.6297IE+01 
3.62545E, 0 I 

3.59697E+0 1 
3.52238E+0 1 
3.62272E+0 1 
3.73362E+OI 
3.87 1 47E+O 1 
4.06076£+01 
4.JD:'02E+Ol 
4.12415£+01 

h 
elatom 

6.0 I 59E+OO 
5.9470E+00 
".78608+00 
5.7446E+00 
6.3025E+00 
6.1304E+00 
6.084OE+00 
5.909 1 E+oo 
5.8954E+00 
5.8631E+00 
6.2059E+00 
6.0247E+00 
5.5118E+00 
4.8128E+00 
4.2658E+00 
3.8676E+00 
3.7348E+00 
3.6809E+00 
3.6680E+00 

. 3.7376E+00 
3.7087E+00 
3.6993E+00 
3.6250E+00 
3.7 1 83E+00 
4.0 I 06E+oo 
4.5 I 88E+00 
5.2758E+00 
6.3070E+00 
7.6233E+00 
9.224813.,.00 

!.I089E+OI 
1.3170E+01 
1.5392E+OI 
1.7665E+01 
1.9883E+OI 
2.1941E+OI 
2.3742E+Ol 
2.5 1 94E+0 I 
2.5567E+OI 
2.5802E+OI 
2.5860E+01 
2.6509E+01 
2.6733E+01 
2.6807E+Ol 
2.6930E+0] 
2.7116E+OI 
2.716IE+OI 
2.7655E+Ol 
2.7824E+OI 
2.800IE+OI 
2.8433E+OI 
2.8517E+OI 
2.8305E+OI 
2.7854E+OI 
2.7220E+OI 
2.6543E+OI 
2.6450E,Ol 

2.6355E+OI 
2.6305E+OI 
2.7890E+Ol 
2.7708E+OI 
2.7271 E+Ol 
2.6375E+01 
2.6107E+01 
2.5894E+OI 
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1.8742E+04 
1.8411E+04 
1.764281-04 

1.7446E+04 
1.9026E+04 
1.8234E+04 
1.8023E+04 
1.724 I E+04 
1.7181E+04 
1.7039E+04 
1.7927E+04 
1.71 48E+04 
1.5026E+04 
1.2274E+04 
1.0177E+04 
8.631IE+03 
&.0&33E+03 
7. 8465E+03 
7.7876E+03 
7.888 1 E+03 
7.7422E+03 
7.6924E+03 
7.079 1 E+03 
6.7926E+03 

. 6.8537E+03 
7.2236E+03 
7.8894E+03 
8.8227E+03 
9.9757E+03 
1.1292I.3't'04 

1.2699E+04 
1.4107E+04 
1.5424E+04 
1.6559E+04 
1.7435E+04 
1.7997E+04 
1.8218E+04 
1.8084E+04 
1.7962E+04 
1.7854E+04 
1.7822E+04 
1.816IE+04 
1.8045E+04 
1.8000E+04 
1.79 1 9E+04 
1.7771E+04 
1.7729E+04 
1.7944E+04 
1.7788E+04 
1.7588E+04 
1.6707E+04 
1.5674E+04 
1.4554E+04 
1.3398E+04 
1.2248E+04 
1.1257E+04 
1.1 133E-. 04 

1.I009E+04 
; .09~4E+04 
l.1534E+04 
( .1290E+04 
1.0738E+04 
9.7144E+03 
9.4329E+03 
9.2 1 4QE+O." 

a(coh+inc) 
cm2!g 

2.1288E-OI 
2.164OE-OI 
2.2.'5088-01 

2.2742E-01 
2.3095E-01 
2.3989E-Ol 
2.4237E-01 
2.5193E-OI 
2.5269E-0l 
2.545IE-OI 
2.5839E-OI 
2.6823E-OI 
2.9869E-Ol 
3.5159E-OI 
4.1213E-01 
4.81IOE-Ol 
5.158IE-01 
5.3376E-Ol 
5.3859E-0I 
5.4586E-OI 
5.5930E-OI 
5.6420E-01 
6.4757E-01 
7.4673E-01 
8.5762E-OI 
9.8105E-01 
1.1178E+00 
1.2686E+00 
1.434IE+00 
!'GI501.3't'OO 

1.8117E+OO 
2.0245E+00 
2.2538E+00 
2.4997E+00 
2.7620E+00 
3.0406E+OO 
3.3350E+00 
3.6445E+00 
3.7472E+00 
3.8208E+OO 
3.8403E+00 
3.8696E+00 
3.9424E+00 
3.9684E+00 
4.01 36E+00 
4.0897E+00 
4.1099E+00 
4.140\E+00 
4.2153E+00 
4.3056E+00 
4.6548E+OO 
5.0147E+00 
5.3834E+00 
5.7592E+00 
6.140IE+OO 
6.4801 E+OO 
6.5238Ei 00 

6.5676E+OO 
6.5907E+00 
6.6252E+00 
6.7106E+00 
6.9080E+00 
7.2903E+00 
7J997E+00 
7.4859E+00 

O.OOOE+OO 
O.OOOE+oo 
0.0008+00 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOI.3't'OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.OOOE+00 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 

~ 

nm 

1.791E+O\ 
1.7792+01 
1.7"3E+OI 
1.746E+OI 
1.735E+OI 
1.110E+OI 
1.703E+01 
1.677E+OI 
1.675E+0[ 
1.670E+01 
1.66OE+Ol 
1.636E+01 
1.567E+Ol 
1.466E+Ol 
1.37IE+OI 
1.283E+OI 
1. 244E+01 
1.225E+Ol 
1.220E+OI 
1.213E+OI 
1.200E+Ol 
I. 195E+Ol 
1.122E+01 
1.050E+O] 
9.822E+OO 
9. 1 88E+00 
8.595E+00 
8.040E+00 
7.52IE+00 
7.OJGE't'OO 

6.582E+00 
6.\ 57E+00 
5.760E+00 
5.388E+00 
5.040E+00 
4.715E+00 
4.410E+00 
4. 1 26E+00 
4.038E+00 
3.977E+OO 
3.96 1 E+OO 
3.938E+00 
3.880E+00 
3.859E+00 
3.825E+00 
3.767E+00 
3.752E+00 
3.729E+00 
3.675E+00 
3.6\OE+00 
3.377E+00 
3. 1 59E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.438E+00 
2.419£,00 

2.40IE+00 
2.39IE+00 
2.377E+00 
2.342E+00 
2.263E+00 
2.1 17E+00 
2.077E+00 
2.045E+00 
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TABlE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 ke V to E - 400-1 ()()()- ke V - Continued. 

E 
keY 

6.08590813 01 

6. I 22460E-01 
6.213840E-0 1 
6.260625E-01 
6.692609E.,-01 
7.075600E':::::01 
7.154399E-Ol 
7.183900E-01 
7.212780E-01 
7.256100E-01 
7.364400E-OI 
7.64S052E-OI 
8.175768E-0 1 
8.7398%E-OI 
9.342948E-01 
9.987612E-01 
1.067676E+00 
1.141345E+00 
1.220098E1-00 

1.304285E+OO 
1.394281 E+OO 
1.490486E+OO 
1.593329E+OO 
1.703269E+OO 
1.820795E+00 
1.946430E+OO 
2.080733E+OO 
2.110992E+00 
2.1 1 9478E+00 
2. 1 32208E+00 
2. 1 57862E+00 
2. 1 64032E+00 
2.190891 E+OO 
2. 1 99698E+00 
2.212910E+00 
2.224304E+00 
2.245938E1-00 

2.377781 E+OO 
2.541848E+00 
2.592492E+00 
2.632173E+00 
2.642755E+00 
2.658627E+00 
2.698308E+00 
2.7 1 7235E+00 
2.904724E+00 
2.965970E+00 
3.011367E+00 
3.023473E+00 
3.041632E+00 
3.087030E+00 
3.105150E+00 
3.230080E+00 
3.279520E+00 
3.292704E+OQ 

3.3 \ 2480E+00 
J.319-106E+00 
3.361 920E+00 
3.548445E+00 
3.793288E+00 
4.055024E+00 
.. U3482 I E+OO 
4.633924E+00 
-L 953664E+OO 
5.2'J5-07E+OO 

fl 
e/atom 

4.1 1447131"01 

4. 1 4807E+0 1 
4.1994IE+OI 
4.22047E+0 I 
4.37522E+01 
4.47 I 28E+0 1 
4.47980E+O 1 
4.47765E+0 1 
4.45797E+O I 
4.49684E+O I 
4.54S42E+OI 
4.63523E+O 1 
4.75945E+OI 
4.86630E+O 1 
4.96065E+0 1 
5.06849E+01 
5.15823E+01 
5. 1 9997E+0 1 
5.22 I 02E1"O 1 

5.22314E+Ol 
5.19673E+OI 
5.13123E+OI 
5.01 859E+O) 
4.83657E+0 I 
4.52984E+01 
3.91 17IE+OI 
1.46829E+O 1 

- 1.88242E+0 I 
-7. I 2447E+0 1 

1.04274E+0 1 
5. 1 8687E+0 1 
5.32839E+01 
3.80 I 29E+0 1 
3.74032E+00 
5 .57720E+0 1 
7.30782E+01 
8.1 7530E1-01 

6.59294E+0 1 
5.83316E+01 
5.702 1 4E+0 I 
5.50447E+OI 
5.27253E+0 1 
5.5 I 866E+O I 
5.76883E+OI 
5.84D97E+0 I 
6.35241E+OI 
6.4335 I E+O I 
6.42496E+0 I 
6.351 OOE+O I 
6.46389E+O I 
6.59512E+OI 
6.62830E+O I 
6.76616E+OI 
6.76913E+UI 
6.7254SE+OI 

6.79967E+OI 
6.81819E+01 
6.89051 E+O I 
7 '()6289E+O I 
7. i 9837E+0 I 
7 .29709E+0 I 
7 _.<9184E+O I 
7.-l5573E+OI 
7--i8455E+O I 
7.51028E+01 

12 
e/atom 

2.5837131-01 

2.613IE+01 
2.5925E+01 
2.5820E+Ol 
2.4872E+01 
2.4068E+0I 
2.3907E+01 
2.3847E+OI 
2.3789E+01 
2.4238E+01 
2.4024E+Ol 
2.3479E+OI 
2.2516E+01 
2.1556E+01 
2.059IE+OI 
1.9637E+01 
I. 8405E+0 1 
1.7235E+01 
1.614:3151-01 

1.5054E+01 
1.3892E+01 
1.2745E+OI 
I. 1 722E+0 I 
1.0808E+OI 
9.9909E+00 
9.2574E+00 
8.5963E+00 
8.4569E+00 
8.41 87E+00 
1.1086E+02 
6.950IE+OI 
6.2390E+Ol 
3.9963E+OI 
3.4875E+OI 
9.5443E+Ol 
7.8178E+01 
5.7096B-t'OI 

2.3582E+01 
2.2986E+01 
2.3507E+OI 
2.J949E+0! 
2.4066E+OI 
2.8877E+OI 
2.9180E+01 
2.9305E+OI 
2.8370E+OI 
2.7469E+OI 
2.6800E+OI 
2.6630E+Ol 
2.8139E+OI 
2.748JE+0\ 
2.7228E+OI 
2.5595E+OI 
2.5008E+OI 
2A3:56E+OI 

2.5730E+0; 
2.5651 E+O: 
2.5178 hO! 
2.3279E+01 
~.117()E+01 

1.9274E+OI 
1.7512E+01 
1-5801 E+OI 
1.-I266E+iJl 
1.:<)01 E+01 

9. 1 576E1"03 

9.2066E+03 
8.9996E+03 
8.8962E+03 
8.0 165E+o3 
7.3374E+03 
7.208)E+03 
7. 1605E+03 
7.1 144E+03 
7.2054E+03 
7.0369E+03 
6.6222E+03 
5.9407E+03 
5.320IE+03 
4.7539E+03 
4.2412E+03 
3.7184E+03 
3.2574E+03 
2.8543E1-03 

2.4896E+03 
2. 1493E+03 
1.8444E+03 
1.5869E+03 
1.3688E+03 
1.1836E+03 
1.0259E+03 
8.91 17E+02 
8.64 I 5E+02 
8.5680E+02 
1.1 215E+04 
6.9475E+03 
6.2190E+03 
3.9346E+03 
3.4199E+03 
9.3035E+03 
7.5815E+03 
.s.4837E't'03 

2. 1 393E+03 
1.9506E+03 
1.9559E+03 
1.9627E+03 
I. 9644E+03 
2.J429E+03 
2.J327E+03 
2.J264E+03 
2.1068E+OJ 
1.9978E+03 
1.9 I 97E+03 
1.8999E+03 
1.9956E+03 
1.9204E+03 
1.8915E+03 
1.7092E+03 
1.6449E+03 
l.tl285E+Q.\ 

i .6755E+03 
1.6669E+03 
1.6155E+rB 
I Al .5 I E+O.\ 
1.2039E+03 
I.O::;53E+{P 
l\.7143E+O~ 

7.3554E+02 
6.~ I ~OE+02 

5.::55~E+m 

(j(coh+inc) 
cm2/g 

7.5086E-t'00 

7.5425E+00 
7.626IE+00 
7.6683E+00 
8.0392E+00 
8.3413E+00 
8. 4005 E+OO 
8.4225E+00 
8. 4438E+00 
8.4755E+00 
8.5536E+00 
8.7497E+00 
9.0842E+00 
9.4014E+00 
9.699 1 E+OO 
9.9750E+00 
1.0227E+OI 
1.0453E+01 
1.06J2E't'OI 

1.0822E+01 
1.0962E+01 
1.I071E+01 
I.! 1 49E+01 
1.1 1 94E+OI 
1.1208E+Ol 
1.1190E+01 
1.1 141E+Ol 
1.1 I 26E+OI 
1.1 I 22E+OI 
1.1115E+Ol 
I.IIOIE+OI 
1.1098E+01 
1.1082E+01 
I. I077E+O I 
1.1069E+OI 
1.1061E+OI 
1.1047E+OI 

1.0952E+Ol 
1.0815E+Ol 
1.0769E+OI 
1.0732E+Ol 
1.0722E+OI 
1.0707E+Ol 
1.0669E+OI 
1.0650E+01 
1.046IE+OI 
1.0396E+OI 
1.0348E+O\ 
1.0335E+OI 
1.0316E+Ol 
1.0267E+OI 
I.O~48E+O! 

1.0111E+OI 
1.0057E+01 
I.UU4,!t:;+Ul 

1.0020E+Ol 
I.0013E+OI 
9.9656E+00 
() 7~X1F+nn 
9A863E+OO 
9. 1 988E+00 
8.ll982E+OO 
8.5864E+00 
~n656E+OO 

7.9_<81 hOO 

O.OOOE1-00 

O.OOOG+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO· 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO· 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.()\)\)I::.+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o nOOF->-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.rx)()E+OO 

A 
nm 

2.037E1-00 

2.025E+00 
1.995E+00 
1.980E+OO 
1.853E+00 
1.752E+00 
1.733E+00 
1.726E+00 
1.719E+00 
1.709E+00 
1.684E+00 
1.62IE+00 
1.516E+OO 
1.419E+00 
1.327E+00 
1.241E+00 
1.161E+00 
L086E+OO 
1.01613+00 

9.506E-Ol 
8.892E-01 
8.318E-01 
7.78IE-Ol 
7.279E-01 
6.809E-Ol 
6.370E-OI 
5.959E-Ol 
5.873E-01 
5.850E-OI 
5.815E-OI 
5.746E-OI 
5.729E-OI 
5.659E-01 
5.636E-01 
5.603E-OI 
5.574E-Ol 
j.:520E-OI 

5.214E-OI 
4.878E-Ol 
4.782E-Ol 
4.710E-01 
4.69IE-OI 
4.663E-OI 
4.595E-Ol 
4.563E-OI 
4.268E-OI 
4.180E-OI 
4.117E-OI 
4.10IE-01 
4.076E-Ol 
4.016E-OI 
3.993E-OI 
3.838E-0] 
3.78IE-OI 
3.7651::.-01 

3.743E-OI 
3.735E-OI 
3.688E-01 
.:l.494F-OI 

3_269E-OI 
3.058E-0 1 
2.860E-0\ 
2.676E·-Ol 
2.503E-OI 
2.34IE-01 
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TABLE I: Form factors. attenuation and scattering cross-sections. Z - 1-92, from E - 0.00 1-0.0 I 0 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

5.660855E+OO 

6.05 1 453E+OO 
6.469004E+OO 

6.91 5365E+00 
7.392525E+00 

~02609f:+OO 
8.4~7890~ 
9.030794E+00 

9.653919E+00 

1.032004E+0 1 

1.I03212E+OI 
1.1 33243b+OI 

1.150588E+0 I 

1.155214E+01 

1.162152E+OI 

I. 1 79334E+O 1 
1.1 79497E+0 I 

I. 260708E+O1 

1.300715E+0 1 
1.320624E+Ol 
1.325933E+01 

1.333896E+0 I 

1.347697E+O 1 

1.353805E+OI 
1.360230E+0 1 

1.381 050E+0 I 
1.386602E+0 1 

1.394930E+0 1 

1.41 5750E+0 1 
1.440688E+0 1 
1.540095E+0 1 

1.646362E+0 1 
1.759961 E+O 1 

1.881398E+0 1 

2.011215E+OI 

2. 1 49988E+0 1 

2.298338E+0 1 
2.456923E+OI 
2.626450E+0 1 

2.807676E+01 
3.001405E+OI 

3.208502E+OI 
3.429889E+0 1 

3.666551 E+O I 

3.919543E+01 

4. 1 89992E+0 1 

4.479101 E+O [ 

4. 788159E+0 1 

5.118542E+Ol 

5.47172IE+01 
5.849270E+0 1 
6.2521570E+O I 

6.68431 8E+0 1 

7.145536E+0 1 

7.638578E+OI 

7 .682690E+0 1 

7 .800282E+0 1 
7 .831640E+0 1 
7.878677E+01 

7.996269E+0 1 
8. I 6564QE+U I 

8.729069E+01 

9.J3In4E+Ol 
9.975239E+01 

1.066353E+02 

/1 
e/atom 

7 .5 1 606E+O 1 

7 .5 1 264E+O 1 
7 .::m6:>9E+O I 

7 .49142E+0 1 

7.46892E+OI 

7.441 1 4E+O 1 

7.40777E+01 

7.36951 E+O 1 

7.31300E+OI 

7.22348E+01 

7.05039E+01 
6.88504E+0 1 
6.61079E+OI 

6.28977E+O 1 

6.60884E+O 1 

6.8884IE+OI 
6.88982E+OI 

7. 13032E+01 
7.09797E+01 
6.97834E+Ol 
6.81990E+01 

6.98565E+01 

7.1 0542E+0 1 

7.1317IE+OI 

7.15115E+OI 

7.15297E+Ol 

7.08526E+OI 

7. 1 8848E+OI 

7.30669E+OI 
7.38451 E+O 1 

7.55654E+OI 

7.6540IE+01 

7.71783E+OI 

7.76070E+OI 

7.7892IE+OI 

7.8080IE+OI 

7.82oo8E+Ol 
7.83316E+Ol 
7.83662E+Ol 

7. 84496E+01 
7.841 72E+Ol 

7 .83568E+0 1 
7.82796£+01 

7.81915E+OI 

7.80962E+0 1 

7.79955E+OI 

7. 78905E+0 1 

7.77808E+0 1 

7.76651£+01 

7.75387E+OI 

7.73958E+OI 
7.7224IE+01 

7.69955E+OI 

7.66375E+OI 

7.57414E+OI 
7.55554E+0 1 

7.4483IE+OI 
7 .31997E+0 1 

7.4498IE+OI 

7.56651 E+O 1 
1.6294JE+O I 
7.7 1 76"+E+01 

7.76103E+01 

7.78719E+01 

7,80302E+01 

h 
e1atom 

I. 1 640E+OI 
1.0515E+OI 
9.41HIIE+OO 

8.5675E+00 
7.7469E+00 

,7.0 1 6OE+00 

6.3639E+00 

5.7619E+00 

5. 1 487E+00 

4.595IE+00 

4. 1 092E+00 
3.9307E+00 
3.8327E+00 

3.8063E+00 

1.0039E+01 

9.7860E+00 
9.7837E+00 

8.7112E+00 
8.2482E+00 
8.031IE+00 
7.9745E+00 

1.1 06 IE+OI 

1.0866E+01 

1.0781E+OI 

1.0693E+OI 

1.0415E+Ol 

1.0343E+01 

I. 1 865E+0 1 

1.1594E+OI 
I. 1 283E+OI 

1.0 1 56E+0 1 

9.1308E+00 

8.2076E+00 

7.3678E+00 

6.6 1 4OE+00 

5.9398E+00 

5.3372E+00 
4.7908E+00 
4.3029E+00 

3.8346E+00 
3.4044E+00 

3.0249E+00 
2.6899E+00 

2.3940E+00 

2. 1 323E+00 
1.9008E+00 
1.6Q59E+00 

1.5140E+00 

1.35\6£+00 

1.2057E+00 
1.0758E+00 
9.5706E-Ol 

8.5033E-01 
7,5579E-OI 

6,719IE-OI 
6.6514E-01 

6.4764E-01 
6.4310E-01 

3.1616E+00 

3.0867E+00 
2.YY.'l91:+lX.J 

2.7112E+00 

2.4374E+00 

2.17:\3E+00 

: ,9395E+OO 
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4.4353E+02 

3.748IE+02 
3. I o.31E+02 

2.6724E+02 
2.2605E+02 

1.9151E+02 

1.6250E+02 

1.3763E+02 

I. 1 504E+02 

9.6047E+OI 

8.0347E+OI 
7.4820E+01 
7.1 853E+OI 

7.1074E+01 

1.8634E+02 

1.7899E+02 
1.7892E+02 

1.4905E+02 
1.3679E+02 
1.3118E+02 
1.2973E+02 

1.7888E+02 
1.7391E+02 

1.7 1 78E+02 

1.6957E+02 

1.6267E+02 

1.6090E+02 

1.8348E+02 

1.7665E+02 
1.6893E+02 

1.4224E+02 

I. 1 963E+02 

1.OO6OE+02 

8.4474E+OI 

7.0936E+OI 
5.9594E+OI 

5.0091E+01 
4.206IE+OI 
3.5340E+01 

2.946IE+OI 
2.4467E+OI 

2.0337E+OI 

1.69\7E+O\ 
1.4084E+01 

1.1735E+01 

9.7858E+00 

8. 1 670E+00 

6.8207E+00 

5.6960E+00 
4.7532E+00 

3.9674E+00 
3.30 I 6E+OO 

2.7441E+00 
2.2816E+00 

I. 8974E+00 
1.8675E+00 

1.7910E+00 
1.7713E+00 
8,656IE+00 

8.3267E+00 
7.YI411::+00 
6.6997E+00 

5.6344E+00 

-I.6996E+00 

3,923-1E+00 

a(coh+inc) 
cm21g 

7.6057E+OO 

7.2705E+OO 
o.9344E+UU 
6.5990E+00 
6.266IE+00 

5.9372E+OO 
5.61 36E+OO 

5.2966E+00 
4.9873E+00 

4.6867E+00 

4.3957E+00 
4.2813E+00 
4.2 1 74E+OO 

4.2007E+OO 

4. 1 757E+00 

4.1 1 48E+OO 
4.1 1 42E+00 

3.8447E+OO 

3.722IE+00 
3.6634E+OO 
3.6480E+00 

3.6250E+00 
3.5858E+00 

3.5687E+00 

3.5508E+00 

3.4939E+00 
3.4789E+00 

3.4567E+00 

3.402IE+00 
3.3385E+00 
3.!029E+OO 

2.8792E+OO 

2. 6674E+00 

2.4674E+00 

2.279 1 E+OO 
2.1022E+00 

1.9366E+00 
1.7818E+00 
1.6375E+00 

1.5033E+00 
1.3789E+00 

1.2637E+00 

1.1573E+OO 

1.0592E+00 

9.6900E-OI 
8.8619E-OI 

8.1032E-01 

7.4093E-OI 

6.7758E-Ol 

6.1983E-01 
5.6728E-01 
5.1953E-Ol 

4.7620E-01 

4.3692E-01 

4.0137E-01 

3.9847E-01 

3.9092E-01 
3.8896E-01 

:1.8605E-OI 

3.7897E-01 
3.6':1221:-UI 

3.4016E-01 

3.1392E-01 

2.9024E-01 

2.6888E-OI 

O.OOOE+OO 

O.OOOE+OO 
U.UUUh+UO 

O.OOOE+oo 

O.OOOE+oo 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+oo 

O.OOOE+oo 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

6.914E+00 

6.654E+00 
6.jj<,lI:+UU 

5.399E+OO 

4,559E+00 

3.810E+00 

3. 1 87E+00 

nm 

2.190E-OI 

2.049E-01 
I.':J1It.-UI 

1.793E-OI 

1.677E-OI 

1.569E-OI 

1.468E-OI 

1.373E-01 

1.284E-OI 

1.201E-01 

1.124E-OI 
1.094E-0! 
1.078E-01 

1.073£-01 
1.067E-01 

1.051E-OI 
1.051E-OI 

9.834E-02 

9.532E-02 
9.388E-02 
9.35IE-02 

9.295E-02 
9.200E-02 

9.158E-02 

9.115E-02 

8.978E-02 

8.942E-02 
8.888E-02 

8.757E-02 
8.606E-02 
8.050E-02 

7.531E-02 

7.045E-02 

6.590E-02 

6.165E-02 
5.767E-02 

5.395E-02 
5.046E-02 
4.72IE-02 

4.416E-02 

4.13IE-02 

3.864E-02 

3.615E-02 
3.38IE-02 

3.163E-02 
2.959E-02 

2.768E-02 

2.589E-02 

2.422E-02 

2.266E-02 
2.120E-02 
1.91S3E-02 

1.855E-02 

1.735E-02 

1.623E-02 
1.614E-02 

1.589E-02 
1.583E-02 

1.574E-02 

1.551E-02 
1.518E-02 

1.420E-02 

1.329E-02 

1.243E-02 
1.163E-02 
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r,aLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E- 400-1000 keY - Continued. 

- E fl h I.\. a(coh+inc) I.\.K A 
keY e/atom e/atom cm2/g cm2/g cm2/g nm 

1.13993IE+02 7.81365E+01 1.7348E+00 3.2827E+OO 2.4960E-01 2.673E+OO 1.088E-02 
1.2 I 8587E+o2 7.82074E+Ol 1.5519E+00 2.7470E+OO 2.3221E-01 2.241E+OO 1.017E-02 
1.302669E+02 7 .82536E+O I 1.3884E+00 2.299IE+00 2.1651E-OI I. 880E+00 9.51SE-03 
1.392553E+02 7 .82822E+0 I 1.2424E+00 1.9244E+OO 2.0234E-Ol 1.576E+00 8.903E-03 

1.488~02 7 . 82982E+O I 1.I118E+00 1.61lOE+OO 1.8952E-Ol 1.322E+OO S.329E-03 
1.591356E+02 7 .83315E+O I 9.9455E-Ol 1.3481E+00 1.7793E-Ol 1.108E+00 7.791E-03 
1.701 I 59E+02 7 .83300E+0 I 8.8804E-OI 1.I260E+OO 1.6742E-01 9.263E-01 7.288E-03 
1.8 I 8539E+02 7 .83228E+O I 7.9302E-01 9.4065E-01 1.5787E-Ol 7.745E-Ol 6.818E-03 
1.944018E+02 7.83119E+Ol 7.0825E-Ol 7.8587E-Ol 1.4919E-01 6.476E-Ol 6.378E-03 
2.078156E+02 7.82983E+Ol 6.3260E-Ol 6.5662E-Ol IA126E-01 5A14E-01 5.966E-03 
2.221548E+02 7.82831E+Ol 5.6508E-01 5.4868E-Ol 1.3402E-01 4.527e-U\ ~.~IHb-UJ 

2.374835E+02 7. 82669E+OI 5.0482E-01 4.5853E-01 1.2737E-01 3.785E-01 5.22IE-03 
2.538699E+02 7.82503E+Ol 4.5103E-OI 3.8323E-01 1.2126E-Ol 3.165E-Ol 4.884E-03 
2.713869E+02 7.82334E+Ol 4.0300E-Ol 3.2032E-Ol 1.I561E-0I 2.646E-01 4.569E-03 
2.901 I 26r:: ..... 02 7.82167EtOI 3.6012E-OI 2.6776E-Ol 1.l03&E-OI ??l?P-Ol 4.274P-01 
3. 10 1 304E+02 7.82003E+0I 3.2183E-Ol 2.2384E-OI l.055IE-Ol 1.850E-Ol 3.998E-03 
3.3 I 5294E+02 7.8184IE+01 2.8763E-01 1.8715E-0I 1.0096E-01 1.547E-OI 3.740E-03 
3.544049E+02 7 .8 I 683E+o I 2.5855E-OI 1.5737E-01 9.6697E-02 l.302E-OI 3A98E-03 
3. 788588E+02 7.81543E+OI 2.3320E-01 J.3277E-OI 9.2687E-02 !.IOIE-OJ 3.273E-03 
4.05000 1 E+02 7.81417E+01 2.1035E-OI 1.I203E-01 8.890IE-02 9.302E-02 J.UOJb-UJ 

4.329451 E+02 7.81300E+01 1.8975E-OI 9A541E-02 8.5313E-02 7.862E-02 2.864E-03 
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Au Z= 79 

Atomic weight - 1.969665E+02 g/mol, nominal density p (g/cm3
) - 1.8850E+OI 

fl..(bams/atom) - fl.(cm2fg) X 3.2707IE+02, E(eV) fL(cm2fg) - h(efatom) X 2.13642E+05 

21 edges. Edge energies (keV): 

K 
M 
M 
N 
N 
o 

I 
'V 
I~ 

VII 
V 

8.07249E+OO 
3.42490E+OO 
2.20570E+OO 

',,3.52000E-OO 
t07800E-OO 
6.79032E-03 

L 
M 
N 
N 
o 

II 

V 
II 

1.43528E+OO L 
3. 1 4780E+OO M 
,(.58800E-OO N 
3.33900E-OO 0 
7.17000E-02 0 

Relativistic correction estimate ire! (H82,3/5CL) - -1.7226E+OO, -1.0134E+OO efatom 
Nuclear Thomson correction iNT - -1.7382E-02 efatom 

E 
keV 

6.65451OE-03 
6.756365E-03 
6.783526E-03 
6.824268E-03 
6.926123E-03 
8.142217E-03 
8.266843E-03 
8.300076E-03 
8.349926E-03 
8.474552E-03 
1.069000E-02 
1.1 4276IE-02 
1.221612E-02 
l.305903E-02 
1.3960 IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.0833 1 4E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2. 908327E - 02 
3.109002E-02 

3.323523E -02 
3.552846E -02 
3.797993E-02 
4.0fiOO,)4F.-0? 
4.340198E-02 
4.639671 E - 02 
4.959809E-02 
5.262600E-02 
5.302035E-02 
5.343150E-02 
5 .364630E - 02 
5.396850E-02 
5A77400E-02 
5.667876E-02 
6.058959E -02 
6A77028E-02 
6.923942E-02 
7.026600E-02 
7.134150E-02 
7.162830E-02 
7.205850E-02 
7.313400E-02 

11 
elatom 

2.88762E+OO 
2.24634E+OO 
1.53627E+OO 
2.22782E+OO 
2.79003E+OO 
2.53588E+OO 
2.06540E+OO 
1.54542E+OO 
2.05749E+OO 
2.46605E+OO 
1.809 1 3E+OO 
1.37655E+OO 
9.65328E-01 
6.24303E-01 
4.11793E-OI 
3.94079E-Ol 
6.39962E-Ol 
1.21 1 94E+00 
2. 1 5504E+00 
3.48533E+00 
5.25490E+00 
7.2532 1 E+oo 
9.45427E+00 
1.17727E+0 I 
1.39985E+0 I 
1.60474E+OI 
I. 7<5149E+O I 

I. 92362E+O I 
2.02840E+O I 
2.09586E+O I 
? 1?R41F. ... Ol 

2. I 2906E+O I 
2.09863E+O I 
2.02798E+O I 
1.86073E+O I 
1.80425E+O I 
1.68898E+O I 
1.48645E+O I 
1.69775E+0 I 
1.87833E+O 1 
2.00 I 23E+0 1 
2.06579E+0 1 
2.05746E+0 1 
1.98937E+01 
1.95410E+Ol 
I. 86908E+01 
1.77435E+01 
1.86642E+O 1 
1.941 56E+0 1 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
1.364 1 E+OO 
1.3448E+OO 
1.2374E+OO 
1.2519E+00 
1.2564E+OO 
2.2605E+OO 
2.2498E+00 
2.9953E+OO 
3.6048E+OO 
4.4060E+OO 
5.4098E+OO 
6.61 85E+OO 
8.0 1 79E+OO 
9.5717E+OO 
1.1217E+OI 
1.2867E+OI 
1.4413E+OI 
J.5740E+OI 
1.6739E+OI 
1.7327E+OI 
1.7457E+OI 
J.7130E+01 
1.6382E+01 
1 • .5290E+Ol 
l.3958E+01 
1.249IE+01 
J.0985E+01 
q C;?V;F ... OO 

8. 1647E+OO 
6.9419E+OO 
5.8697E+OO 
5.0440E+OO 
4.9482E+OO 
4.8509E+00 
4.801IE+OO 
8.6930E+OO 
8.3716E+OO 
7.6750E+OO 
6.4803E+OO 
5.4680E+OO 
4.62!5E+OO 
4.4554E+OO 
4.29!2E+OO 
4.2490E+OO 
6.0093E+OO 
5.8445E+OO 
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O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.2705E+04 
4.148IE+04 
3.2469E+04 
3.2352E+04 
3.2341E+04 
5.7837E+04 
5.6718E+04 
5.9861E+04 
6.7392E+04 
7.7054E+04 
8.8504E+04 
1.0 1 29E+05 
I. I 478E+05 
1.28 I 8E+05 
1.4053E+05 
1.5079E+05 
1.580 I E+05 
1.6141E+05 
1.6058E+05 
1.5549E+05 
I. 4655E+05 
1.3452E+05 
1.2034E+05 
I.O:lU/E+U:> 

8.9725E+04 
7.5109E+04 
6.J791E+04 
<; 0114F+04 

4.0190E+04 
3. 1 965E+04 
2.5284E+04 
2.0477E+04 
1.9938E+04 
1.9396E+04 
1.9120E+04 
3.4412E+04 
3.2653E+04 
2.8930E+04 
2.2850E+04 
1.8036E+04 
1.4260E+04 
1.3546E+04 
1.2851 E+04 
1.2673E+04 
r.7817E+04 
1.7073E+04 

II 
III 
II 
I 

III 

1.37336E+OO 
2. 74300E+OO 
6.43700E-OO 
8.64000E-02 
5.37000E-02 

rr(coh+inc) 
cm2/g 

2.683IE-05 
2.9003E-05 
2.9604E-05 
3.0524E-05 
3.2916E-05 

. 7.3788E-05 
7.9474E-05 
8.1043E-05 
8.344IE-05 
8.9667E-05 
2.6797E-04 
3.6283E-04 
4.8880E-04 
6.5520E-04 
8.7386E-04 
1.1 597E-03 
1.5315E-03 
2.012SE-03 
2.6317E-03 
3.4248E-03 
4.4354E-03 
5.7168E-03 
7.3332E-03 
9.3622E-03 
1.l896E-02 
1.5046E-02 
1.~';I4Ib-U:l 

2.3734E-02 
2.960SE-02 
3.6758E-02 
4.'i414F-02 

5.590SE-02 
6.8482E-02 
8J5ISE-02 
9.9244E-02 
1.0140E-OI 
!.0367E-Ol 
1.0487E-OI 
I.0668E-OI 
1.1129E-OI 
1.2257E-Ol 
1.4753E-Ol 
1.7679E-Ol 
2.1095E-Ol 
2.1920E-Ol 
2.280IE-Ol 
2.3039E-OI 
2.3398E-Ol 
2,4306E-Ol 

L 
M 
N 
N 
o 

III 
IV 
III 
VI 
IV 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.OOUb+UU 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o ()()()F+()O 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.19 1 87E+OI 
2.291IOE+OO 
5.45400E-OI 
8.28000E-02 
8.30838E-03 

om 

1.863E+02 
1.83SE+02 
1.828E+02 
1.817E+02 
1.790E+02 
1.523E+02 
l.5ooE+02 
1.494E+02 
1.485E+02 
1.463E+02 
1.I60E+02 
1.085E+02 
l.OI5E+02 
9.494E+OI 
8.88IE+01 
8.308E+01 
7.772E+OI 
7.270E+01 
6.80IE+OI 
6.362E+Ol 
5.951E+OI 
5.567E+01 
5.208E+OI 
4.872E+Ol 
4.557E+OI 
4.263E+OI 
j.';Il:Sl:Sc+OI 

3.73JE+Ol 
3.490E+Ol 
3.264E+OJ 
1 nC;4F.j.()1 

2.857E+OI 
2.672E+Ol 
2.500E+Ol 
2.356E+Ol 
2.338E+Ol 
2.320E+Ol 
2.311E+OI 
2.297E+Ol 
2.264E+OI 
2.187E+OI 
2.046E+Ol 
1.914E+OI 
1.791 E+O I 
1.764E+Ol 
1.738E+O I 
1.731E+OI 
1.721E+OI 
1.695E+Ol 
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TABLE I: Form factors, attenuation aild scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 1 0 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

7.401695E-02 
7.91241IE-02 
8.1 1 44OOE-02 
8.238QpOE-02 
8.27172"00-02 ' 
8.32 1 4OOE-02 
8.445600E-02 
8.458368E-02 
8.467200E-02 
8..596800E-02 

8.63 1 360E-02 
8.683200E-02 
8.8128ooE-02 
9.041995E-02 
9.665893E-02 
1.033284E-01 
1.05644OE-01 
1.07261OE-01 
1.076922E-Ol 

1.083390E-01 
1.099560E-01 
1.104581E-0I 
1.180797E-01 
1.262272E -0 1 
1.349368E-OI 
1.442475E-Ol 
1.542oo5E-01 
1.648404E-01 
1.762144E-01 
1.883732E -0 1 
2.013709E-01 
2.152655E -0 1 
2.301 188E-01 
2.459970E - 0 1 
2.629708E-01 
2.81 1 158E-01 
3.oo5128E-0i 
3.212482E-Ol 
3.272220E-01 
3.322305E-01 
3.33'iMIF-Ol 

3.355695E-Ol 
3.405780£-01 
3.434143£-01 
3.449600E-Ol 
3.502400E-01 
3.516480E-OI 
3.537600E-01 
3.590400E-01 
3.671099E-Ol 

3.924405E-Ol 
4.195189E-Ol 
·+.484657E-OI 
4.794098£ - 0 I 
5.124891 E-OI 
5.344920E-01 
5.426730E-01 
5.448546E-OI 
5.478508E-01 
5.481nOE-01 
5.563080E-01 
5.856525E - 0 I 
6.260625E-01 
6.308260E-01 
6.4048 I 5E -0 I 

fl 
elatom 

1.96412E+Ol 
1.98939E+Ol 
1.97664E+01 
1.94939E+01 
1.9 1 793E+01 
1.94857E+0 I 
1.97029E+01 
1.97089E+OI 
1.97120E+01 
1.96317E+Ol 

1.94433E+O 1 
1.96712E+0 1 
1.98761 E+O 1 
1.99742E+01 
1.98306E+01 
1.94054E+0 1 
1.92152E+Ol 
1.90492E+0 1 
1.89666E+O I 

1.89635E+0 I 
1.88743E+Ol 
1. 88392E+01 
1.82190E+O 1 
1.74805E+O 1 
1.66550E+0 1 
1.57662E+0 1 
1.48392E+01 
1.39200E+0 1 
1.30583E+0 1 
1.23320E+0 1 
1.18252E+0 1 
I. 1 6285E+0 1 
1.18101E+01 
1.24275E+0 1 
1.35101E+01 
1.50151E+Ol 
1 .68766E+0 1 
1.89208E+0 1 
1.94424E+01 
1.97143E+01 
1.95627E+0 1 
2.00379E+0 1 
2.07741£+01 
2.1 1 074E+0 1 
2. 12760E+OI 
2.173251::.+01 
2. 16840E+0 1 
2.21370E+0 1 
2.29277E+0 1 
1.3945&E ... O I 

2.68316E+OI 
2.95822E+0 1 
3.21468E+0 1 
3.44526£+0 I 

. 3.63689E+0 1 
.1.70910E+01 
J.6788 I E+O I 
,1,.60273£+01 
3.7004IE+01 
3.70768E+01 
3.82543E+0 I 
4.03462E+0 I 
4.22591 E+O I 
4.24297E+0 I 
4.26667E+01 

h 
e/atom 

5.7157E+00 
5.0728E+00 
4.8498E+00 
4.7156E+00 
4.6802E+00 
5.2303E+00 
5.08 I 4E+00 
5.0663E+00 
5.0559E+00 
1\.905 "E ... OO 

4. 8660E+00 
5.2064E+00 
5.0542E+00 
4.797IE+00 
4.2015E+00 
3.7598E+00 
3.647 1 E+OO 
3.5794E+00 
3.5628EIOO 

3.6344E+00 
3.5821£+00 
3.5674E+00 
3.435IE+00 
3.4634E+00 
3.6848E+00 
4.1 139E+00 
4.78()<;1E+00 
5.7275E+00 
6.9748E+00 
8.534IE+00 
1.0395E+01 
1.2519E+01 
1.4836E+Ol 
1.7247E+Ol 
1.9637E+Ol 
2. 1 884E+Ol 
2.3873E+01 
2.5508E+Ol 
2.5888E+OI 
2.6177E+Ol 
2.6249E+Ol 
2.6917E+01 
2.7197E+01 
2.7345E+01 
2.7421E+Ol 
L./bb::JE+UI 
2.7726E+01 
2.8234E+01 
2.8458E+Ol 
!.R7'i'iF.+OI 
2.9359E+01 
2.9557E+01 
2.9402E+0: 
2.8958E+OI 
2.8289E+01 
2.7778E+01 
2.7580E+01 
2.7527E+01 
2.9167E+01 
2.9161 £+01 
2.8965E+01 
2.8246£+01 
2.7245E+01 
2.7127E+01 
2.6890E+01 

1.6498E+04 
1.3697E+04 
1.2769E+04 
1.2228E+04 
1.2088E+04 
1.3428E+04 
1.2854E+04 
1.2797E+04 
1.2757E+04 
l.:219 lE ... 04 

1.2044E+04 
1.2810E+04 
1.2253E+04 
1.1335E+04 
9.2864E+03 
7.7738E+03 
7.3755E+03 
7. 1 294E+03 
7.06g0I;: ... 03 

7.1 669E+03 
6.9598E+03 
6.9000E+03 
6.215IE+03 
5.86 1 8E+03 
5.834IE+03 
6.0930E+03 
6.6238E+03 
7.4232E+03 
8.4563E+03 
9.6789E+03 
I. 1 029E+04 
1.2425E+04 
1.3774E+04 
1.4979E+04 
1.5954E+04 
1.663IE+04 
1.6972E+04 
1.6964E+04 
1.6902E+04 
1.6833E+04 
1.6812E+04 
1.7137E+04 
1.7061E+04 
1.7011E+04 
1.6983E+04 
1.6876E+04 

1.6845E+04 
1.705IE+04 
1.6934E+04 
1.6734E+04 
1.5983E+04 
1.5052E+04 
l.4006E+04 
:.2905E+04 
I. I 793E+04 
1.1103E+04 
1.o858E+04 
1.0793E+04 
1.1374E+04 
1.1366E+04 
1.1123E+04 
1.0304E+04 
9.2972E+0." 
9.1 872E+0." 
S.9695E+0.' 

a(coh+inc) 
cm2/g 

2.5063E-Ol 
2.9652E-OI 
3.1562E-OI 
3.2762E-01 
3.3086E-Ol 
3.3573E-OI 
3.4806E-OI 
3.4934E-OI 
3.5022E-01 
~6'n2E-OI 

3.6685E-Ol 
3.7216E-Ol 
3.8560E-01 
4.0984E-OI 
4.7MM2b-UI 

5.5712E-OI 
5.8532E-OI 
6.0532E-Ol 
h.1MQF-Ol 

6.1878E-OI 
6.3918E-OI 
6.4555E-OI 
7.4499E-Ol 
8.5628E-OI 
9.8026E-Ol 
1.1 I 77E+00 
1.2694E+00 
1.436IE+00 
1.6183E+OO 
1.8 1 66E+00 
2.0313E+00 
2.2628E+00 
2.51 12E+00 
2.7765E+00 
3.0583E+00 
3.3564E+00 
3.6700E+00 
3.9983E+00 
4.0915E+00 
4. 1690E+00 
4. 1896E+00 
4.2204E+00 
4.2972E+00 
43404E+00 
4.3639E+00 
4.4437E+OO 

4.4649E+00 
4.4966E+00 
4.5755E+00 
4.6949E+00 
5.0603E+00 
5.4351 E+OO 
5.8173E+00 
6.2049E+00 
6.5956E+00 
6.842.'E+00 
6.93l4E+00 
6.9550E+00 
6.9871£+00 
6.990IE+00 
7.0769E+00 
7.3770E+00 
7.7626E+00 
7.8060E+00 
7.8927E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.675E+Ol 
1.567E+OI 
1.528E+Ol 
1.505E+Ol 
1.499E+Ol 
1.490E+Ol 
1.468E+Ol 
1.466E+Ol 
1.464E+Ol 
1.442E+OI 
1.436E+01 
I. 428E+0I 
1.407E+01 
1.37IE+OI 
I. 283E-t-OI 

1.200E+OI 
1.174E+OI 
1.156E+OI 
1.151E+Ol 
1.I44E+Ol 
1.128E+OI 
1.1 22E+OI 
1.050E+Ol 
9.822E+00 
9. 1 88E+00 
8.595E+OO 
8.040E+00 
7.52IE+00 
7.036E+00 
6.582E+00 
6. 1 57E+00 
5.760E+00 
5.388E+00 
5.040E+00 
4.715E+00 
4.410E+00 
4.126E+00 
3.859E+00 
3.789E+00 
3.732E+00 
3.7I7E+00 
3.695E+00 
3.640E+00 
3.610E+00 
3.594E+00 
J.540C-rOO 

3.526E+00 
3.505E+00 
3.453E+00 
3.377E+00 
3. 1 59E+00 
2.955E+00 
2.765£+00 
2.586E+00 
2.419E+00 
2.320E+00 
2.285E+00 
2.276£+00 
2.263E+00 
2.262E+00 
2.229E+00 
2.117E+00 
1.980E+00 
1.965E+00 
1.936E+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

6.430563E - 0 1 
6.469185E-01 
6.5657 40E -01 
6.694609E-01 
7. 154399E-01, 
7.436240E-01 
7.550060E-01 
7.580412E-01 
7.625940E-01 
7 .648052E -0 I 
7.739760E-OI 
8.175768E-OI 
8.739896E-01 
9.342948E-OI 
9.9876125-01 

1.067676E+00 
1.141345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
1.593329E+OO 
1.703269E+OO 
1.820795E+00 
1.946430E+00 
2.080733E+00 
2.161586E+00 
2.194671 E+OO 
2.203494E+00 
2.216728E+00 
2.224304E+00 
2.245278E+00 
2.2498 1 4E+00 
2.279645E+00 
2.288809E+00 
2.302556E+OO 
2.336922E+OO 
2.377781 E+OO 
2.541 848E+00 
2.688 1 4OE+OO 
2.7 I 7235E+OO 
2.729285E+OO 
2.740257E+OO 
2.756715E+OO 
2.797860E+OO 
2.904724C..,OO 

3.084844E+OO 
3.105150E+OO 
3.13206IE+OO 
3.1 44652E+OO 
3.163539E+OO 
3.210756E+OO 
3.319-ID6E+OO 
3.356-ID2E+OO 
3.-ID7776E+OO 
3A2! -'+75E+OO 
.~ .442025E+OO 
3A93398E+OO 
.<.5..t8445E+OO 
J.79J288E+OO 
.... 05502-.+E+OO 
·U3..t82I E+OO 
4.63392..tE+OO 
4.95366..tE+OO 
5.~95-U)7E+(X) 

II 
eJatom 

4.25748E+01 
4.29232E+Ol 
4.34632E+Ol 
4.40085E+O 1 
4.55715E+0! 
4.62542E+01 
4.63380E+O 1 
4.6 1 462E+O 1 
4.65430E+Ol 
4.66801E+Ol 
4.70777E+01 
4.83521 E+OI 
4.96262E+01 
5.07715E+OI 
5. 188695-t-01 

5.26329E+OI 
5.31084E+Ol 
5.33870E+OI 
5.34880E+OI 
5.33947E+01 
5.3006 I E+O 1 
5.22444E+01 
5.09668E+OI 
4.88362E+O I 
4.50301 E+O 1 
3.609 1 9E+0 1 
1.87393E+Ol 

- 1.30669E+0 I 
-6.12130E+Ol 

1.28463E+O I 
3.27742E+OI 
5. 1 9600E+0! 
5.28533E+Ol 
3.8 I 906E+O 1 
5.73360E+00 
5.482 I 3E+0 I 
8.00961E+01 
7. 85725E+0 I" 
6.22389E+O I 
5.82047E+0 I 
5.71776E+01 
5.63349E+O I 
5,41 !09E+OI 
5.6457IE+OI 
5 .88235E+O I 
6.23644C..,0 I 

6.56231 E+O 1 
6.57043E+O 1 
6.55180E+O 1 
6.47895E+O 1 
6.58906E+0 1 
6.71633E+OI 
6.85273E+OI 
6.878-1-7E+O 1 

6.8808 I E+O; 
6.83757E+O 1 

6.910-+8E+OI 
6.9997IE+OI 
7 .05989E+O I 
7.2325..tE+OI 
7.3..t7..t5E+OI 
7A3307E+OI 
7.53000E+OI 
7.56887E+OI 
7.59056[+01 

h 
eJatom 

2.6827E+01 
2.7116E+0! 
2.6886E+01 
2.6587E+OI 
2.5529E+01 
2.491OE+01 
2.4666E+OI 
2.460IE+OI 
2.5041E+01 
2,4995E+01 
204806E+OI 
2.3937E+OI 
2.2887E+OI 
2. I 848E+OI 
2.08215-t-01 

1.9479E+OI 
1.8210E+OI 
1.7025E+OI 
1.5925E+OI 
1.4830E+Ol 
l.3730E+Ol 
1.2694E+OI 
1.1 680E+01 
1.0762E+OI 
9.9424E+OO 
9.2074E+OO 
8.8214E+OO 
8.6717E+OO 
8.6318E+OO 
I.0285E+02 
9.0444E+OI 
6.406IE+OI 
5.9600E+OI 
3.8025E+OI 
3.3454E+01 
9. I 244E+01 
5.5917E+OI 
3.5565E+OI 
2.3047E+Ol 
2.3895E+OI 
2.4165E+OI 
2.4275E+OI 
2,4373E+OI 
2.8977E+OI 
2.9274E+OI 
2.<)487E+01 

2.7174E+OI 
2.6892E+OI 
2.6524E+OI 
2.6355E+OI 
2.783SE+OI 
2.719IE+OI 
2.5807E+OI 
2.5375E+OI 
2A797E+OI 
2AM7E+OI 
2.551! E+OI 
2.4970E+OI 
2.MI6E+OI 
2.218IE+OI 
2.0191 E+OI 
1.8378E+01 
1.6646E+O! 
1.5017E+OI 
1.3';71 E+OI 

8.9 I 26E+03 
8.9549E+03 
8.7485E+03 
8. 4872E+03 
7.6234E+03 
7. I 565E+03 
6.9795E+03 
6.9334E+03 
7.0 I 54E+03 
6.9823E+03 
6.8472E+03 
6.2550E+03 
5.5945E+03 
4.9959E+03 
4.45375;-03 

3.8978E+03 
3.4087E+03 
2.9811E+03 
2.6085E+03 
2.2724E+03 
1.9681E+03 
1.7020E+03 
1.4650E+03 
1.2628E+03 
1.0913E+03 
9.4538E+02 
8.7 1 87E+02 
8.4415E+02 
8.369 I E+02 
9.9 1 27E+03 
8.6870E+03 
6.0955E+03 
5.6596E+03 
3.5636E+03 
3. I 227E+03 
8.4660E+03 
5.1120E+03 
3.1955E+03 
1.937 1 E+03 
1.899 I E+03 
1.9000E+03 
1.9002E+03 
1.9002E+03 
2.2457E+03 
2.2354E+03 
2.1688E103 

1.8820E+03 
1.8502E+03 
1.8093E+03 
1.7905E+03 
1.8798E+03 
1.8093E+03 
1.6610E+03 
1.615IE+03 
1.5546E+03 
1.5390E+03 
1.583..tE+03 
1.5271 E+03 
IA700E+03 
1.2493E+03 
I.0638E+03 
9.0577E+02 
7.674SE+02 
6 . ..!767E+02 
5A7S~E+02 

a(coh+inc) 
cm2/g 

7.9 1 56E+OO 
7.9496E+OO 
8.0335E+OO 
S.1413E+00 
8.5105E+OO 
8.7190E+OO 
8.7997E+OO 
8.8209E+OO 
8.8524E+OO 
8.8676E+OO 
8.9299E+OO 
9.2099E+OO 
9.5348E+OO 
9.8401E+OO 
1.0123E..,01 

I.0382E+Ol 
1.0615E+Ol 
I.0820E+Ol 
1.0996E+OI 
1.I141E+OI 
1.l255E+Ol 
1. I 337E+Ol 
1.1386E+Ol 
1.1402E+01 
1.l386E+OI 
1.l339E+OI 
1.1297E+Ol 
1.1278E+OI 
1.1 273E+OI 
1.1265E+OI 
I. I 260E+OI 
1.1246E+OI 
1.1243E+OI 
1.1223E+OI 
1.1217E+Ol 
1.1207E+OI 
1.1182E+Ol 
1.1151E+Ol 
1.IOI3E+Ol 
I.0876E+OI 
1.0847E+Ol 
I.0835E+OI 
I.0824E+OI 
I.0808E+OI 
I.0766E+OI 
1.0656EI01 

1.0462E+Ol 
1.0440E+Ol 
I.0410E+OI 
1.0396E+Ol 
1.0376E+OI 
1.0323E+OI 
1.0202E+OI 
1.0161E+Ol 
I.OI03E+OI 
I.0087E+OI 
I.0064E+OI 
I.OOO6E+OI 
9.9-WOE+OO 
9.6680E+OO 
9.376IE+OO 
9.0705E+OO 
8.7535E+OO 
S.427:E+OO 
S.09J8E+OO 

O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE-t-OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
OJXJOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

I.92SE+O(} 
1.9 I 7E+OO 
1.888E+oo 
1.853E+OO 
1.733E+OO 
1.667E+OO 
1.642E+OO 
1.636E+OO 
1.626E+OO 
1.62IE+OO 
1.602E+OO 
1.516E+OO 
1.419E+OO 
1.327E+OO 
1.24IE;-OO 

1.I61E+OO 
I.086E+OO 
I.OI6E+OO 
9.506E-OI 
8.S92E-Ol 
8.31SE-Ol 
7.781E-OI 
7.279E-OI 
6.809E-OI 
6.370E-Ol 
5.959E-Ol 
5.736E-OI 
5.649E-Ol 
5.627E-Ol 
5.593E-Ol 
5.574E-Ol 
5.522E-Ol 
5.5IIE-OI 
5.439E-OI 
5.417E-OI 
5.385E-Ol 
5.305E-OI 
5.214E-Ol 
4.878E-OI 
4.612E-OI 
4.563E-OI 
4.543E-OI 
4.525E-Ol 
4o498E-OI 
4.43IE-OI 
!I.26gE-01 

4.019E-Ol 
3.993E-OI 
3.959E-OI 
3.943E-OI 
3.919E-OI 
3.862E-OI 
3.735E-OI 
3.694E-OI 
3.638E-OI 
3.624E-OI 
3.G02E-OI 
3.549E-OI 
J.494E-OI 
3.269E-O: 
3.058E-01 
2.860E-OI 
2.676E-O! 
2.503E-OI 
2.34IE-OI 
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TABLE I: Fonn factors. attenuation artdscattering cross-sections, Z - 1-92, from E - 0.001-0.010 keV to E - 400-1000 keV - Continued. 

E 
keV 

5.660855E+00 
6.051 453E+00 
6.469004E+00 
6.91 5365E+00 
7.39252~00 
7.902609E+00 
8. 447890E+OO 
9.030794E+00 
9.6539 1 9E+OO 
I.032004E.O I 

1.1 03212E+0I 
1.168033E+O 1 
1.179334E+01 
1.18591lE+OI 
1. 190678E+0 1 
1. 197829E+0 1 
1.215707E+0 1 
1.260708E+0 1 
1.34SS03E.O 1 

1.347697E+0 1 
1.366493E+O 1 
1.371987E+O 1 
1.380227E+0 1 
1.400827E+0 1 
1.406574E+01 
1.4281 04E+O 1 
1.433845E+0 1 
1.440688E+Ol 
1'442456E+01 
1.463986E+0 1 
1.540095E+01 
1.646362E+0 I 
1.759961E+01 
1.88 1 398E+OI 
2.011215E+01 
2. 1 49988E+01 
2.298338E+01 
2.456923E+01 
2.626450E+0 1 
2.807676E+01 
3.001405E+01 
3.208502E+01 
3.429889E+0 1 
3.666551 E+O 1 
3.919543E+01 
4. I 89992E+0 I 

4.479101E+01 
4. 788159E+0 1 
5.1 1 8542E+0 1 
5.47172IE+Ol 
5.849270E+Ol 
6.252870E+0 1 
6.68431 8E+0 1 
7.145536E+OI 
7 .638578E+O 1 
7.911040E+OI 
R.m21 27E+0 I 
8.06~417E+OI 

8.1 1 ::852E+O 1 

8. I 65640E+0 1 
8.233940E+0 I 
8.7::9069E+OI 
9.331374E+OI 
9.9752.WE+OI 
1.066353E+02 

II 
e/atom 

7.61153E+OI 
7 .6 1 238E+0 1 
7.61007E+01 
7 .59864E+O 1 
7.57960E+OI 
7.55519E+OI 
7.52575E+O 1 
7.49382E+01 
7.44523E+01 
7.37229E.Ol 

7 .25078E+0 1 
6.98967E+OI 
6.86327E+0 1 
6.71655E+01 
6.39647E+O 1 
6. 71528E+0 1 
6.99622E+01 
7 .18985E+0 I 
7.:20S37E.ol 

7.20042E+0 I 
7.08490E+01 
6.92676E+OI 
7.09 1 32E+OI 
7.23549E+OI 
7 .25220E+0 1 
7.25469E+01 
7. 1 8746E+OI 
7.27129E+Ol 
7.29020E+Ol 
7.40777E+Ol 
7.58488E+OI 
7.70993E+Ol 
7.78742E+OI 
7.83937E+OI 
7.87403E+OI 
7 .89707E+0 1 
7.91216E+OI 
7.92758E+OI 
7.9329IE+OI 
7.94002E+OI 
7.94096E+Ol 
7.9358IE+OI 
7 .92868E+0 1 
7 .92030E+0 I 
7.9I108E+01 
7.90 I 27E+0 I 

7.89100E+01 
7 .88030E+0 1 
7.86909E+OI 
7.85707E+OI 
7.84367E+0 I 
7.828I.3E+Ol 
7 .80842E+0 I 
7.78014E+01 
7.72704E+OI 
7.65·+88E+01 
7.54855E ... 0: 
7A212.'E+O: 
7.55407E+O i 
7.62370E ... 0 I 

7.6703:E+0~ 

7.79164E+O; 
7 .84584E+0 I 
7 .X765.<E+O i 
7 .89609E+O 1 

h 
e/atom 

1.2263E+01 
I.I077E+01 
1.00IIE+OI 
9.0427E+00 
8. 1 733E+00 
7.3994E+00 
6.7094E+00 
6.0726E+00 
5.4359E+00 
4.g556~.OO 

4.3394E+00 
3.9480E+00 
3.886 1 E+OO 
3.8509E+00 
3.8253E+00 
1.0042E+01 
9.7808E+00 
9.169IE+00 
R.17S5E.OO 

8. 1 564E+00 
7.9615E+00 
7.9054E+00 
1.098IE+01 
1.0704E+OI 
1.0629E+OI 
1.0355E+01 
1.0284E+OI 
1.1821E+OI 
1.1798E+OI 
I. 1 530E+OI 
1.0657E+OI 
9.5849E+00 
8.6190E+00 
7.7427E+00 
6.9510E+00 
6.2427E+00 
5.6095E+00 
5.0398E+00 
4.527IE+00 
4.0394E+00 
3.5892E+00 
3.189IE+00 
2.8358E+00 
2.5237E+00 
2.2477E+00 
2.00.36E+OO 
1.7874E+00 
1.5957E+00 
1.4256E+00 
1.27 1 9E+00 
1.1355E+00 
1.0126E+00 
8.9999E-OI 
8.!)018E-OI 
7.1 :63E-OI 
6.6924E-OI 
6.5i.<8E-OI 
6.4651 E-OI 
3.1459E+00 
.1.1 i42E+00 
J.074()E+(X) 
2.80JSE+OO 
2.5~07E+OO 

2.:f'20E+OO 
2.02SSE+(X) 

4.6282E+02 
3.9\08E+02 
3.3063E+02 
2.7936E+02 
2.3621E+02 
2.0004E+02 
1.6968E+02 
1.4366E+02 
1.2030E+02 
1.OO52E.02 

8.4034E+01 
7.221IE+OJ 
7.0399E+Ol 
6.9374E+01 
6.8636E+OI 
1.7911E+02 
1.7188E+02 
1.5538E+02 
1.2077E+02 

1.2930E+02 
1.2447E+02 
1.2310E+02 
1.6997E+02 
1.6325E+02 
1.61 45E+02 
1.549IE+02 
1.5323E+02 
1.7529E+02 
1.7474E+02 
1.6827E+02 
1.4784E+02 
1.2438E+02 
1.0463E+02 
8.7922E+Ol 
7.3837E+01 
6.2033E+01 
5.2143E+01 
4.3824E+01 
3.6825E+01 
3.0736E+01 
2.5548E+01 
2.1235E+01 
1.7664E+01 
1.4705E+Ol 
1.2252E+01 
I.Q2IbE+VI 
8.5253E+00 
7.1200E+00 
5.9502E+00 
4.966OE+OO 
4. 1473E+00 
3.4596E+00 
2.8765E+00 
2.J924E+00 
1.9904E+00 
1.8073E+00 
1.7326E+00 
1.7127E+00 
8.2842E+00 
8.1479E+00 
7.9759E+OO 
6.862.1E+00 
5.77IIE+00 
4.8-W6E+00 
4.0647E+00 

a(coh+inc) 
cm2(g 

7.7554E+OO 
7.414OE+00 
7.0716E+00 
6.7299E+OO 
6.3905E+00 
6.0552E+00 
5.7253E+00 
5.4020E+OO 
5.0866E+OO 
4.7790E-4-00 

4.4830E+00 
4.2371E+OO 
4. 1964E+oo 
4. 1 730E+OO 
4. 1 562E+00 
4.1312E+00 
4.0696E+00 
3.9208E+00 
3.6619EIOO 

3.6567E+00 
3.6033E+00 
3.5879E+00 
3.565IE+00 
3.5089E+OO 
3.4935E+00 
3.4368E+00 
3.42 1 9E+OO 
3.4043E+OO 
3.3997E+OO 
3.3454E+OO 
3. 1 638E+00 
2.9355E+00 
2.7 1 93E+00 
2.5 1 52E+00 
2.3230E+00 
2.1 424E+OO 
1.9734E+00 
1.8154E+00 
1.668IE+00 
1.5312E+00 
1.4042E+00 
1.2866E+00 
I. 1 780E+00 
1.0779E+00 
9.8588E-01 
':I.UU':ll:.-U1 

8.2398E-Ol 
7.5319E-OI 
6.8857E-OI 
fi29()7F-OI 

5.7608E-OI 
5.2739E-OI 
4.832IE-Ol 
4.·BI7E-OI 
4.0693E-OI 
3.893IE-OI 
J.8195E-01 
3.8004E-OI 
3.7720E-OI 
3.7416E-Ol 
3.7030E-OI 
3.4456E-OI 
J.1783E-OI 
2.937IE-OI 
2.7196E-01 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+DO 
O.OOOE+DO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEtOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.lKJUl:.+UU 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o ()()()F",O() 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
6.6OIE+00 
6.495E+00 
6.362E+00 
5.497E+00 
4.642E+00 
3.91IE+00 
3.292E+00 

nm 

2.190E-0I 
2.049E-01 
1.917E-0I 
1.793E-OI 
1.677E-01 
1.569E-01 
1.468E-01 
1.373E-01 
1.284E-OI 
1.:201E-OI 

1.1 24E-OI 
1.06IE-OI 
1.05\E-01 
J.045E-OI 
1.041E-01 
1.035E-01 
1.020E-01 
9.834E-02 
9.212E-02 

9.200E-02 
9.073E-02 
9.037E-02 
8.983E-02 
8.85IE-02 
8.815E-02 
8.682E-02 
8.647E-02 
8.606E-02 
8.595E-02 
8.469E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.131E-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.Y5Yl:.-02 
2.768E-02 
2.589E-02 
2.422E-02 
') ')f-ifiF-o? 

2.120E-02 
1.983E-02 
:.855E-02 
1.735E-02 
1.623E-02 
1.567E-02 
1.544E-02 
1.537E-02 
1.528E-02 
1.518E-02 
1.506E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.163E-02 
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TABLE I: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E II h IJ. a(coh+inc) IJ.K A 
keY e/atom e/atom cm21g cm21g cm2/g nm 

1.1 39931E+02 7.90922E+01 1.8193E+00 3.4096E+00 2.5234E-01 2.769E+OO 1.088E-02 
1.2 I 8587E+02 7.91810E+01 1.6277E+00 2.8537E+00 2.3464E-01 2.323E+OO 1.017E-02 
1.302669E+02 7.92389E+Ol 1.4560E+00 2.3879E+OO 2.1867E-Ol 1.947E+OO 9.518E-03 
1.392553E+02 7.92755E+01 1.3024E+00 1.9980E+OO 2.0425E-01 1.632E+OO 8.903E-03 
1.488~E+02 7.92969E+01 I. I 649E+00 1.6718E+OO 1.9123E-01 1.368E+OO 8.329E-03 
1.591356E+02 '. 7.93074E+Ol I.042IE+00 l.3990E+OO 1.7944E-OI I. I 47E+OO 7.791E-03 
1.701l59E+02 7.93 I 02E+O I 9.3205E-OI 1.1705E+OO 1.6877E-OI 9.607E-OI 7.288E-03 
1.8 I 8539E+02 7.93069E+Ol 8.328IE-OI 9.7838E-Ol 1.5908E-OI 8.038E-OI 6.818E-03 
1.9440 I 8E+02 7.92990E+OI 7.442IE-OI 8.1787E-Ol 1.5027E-Ol 6.725E-Ol 6.378E-03 
2.078156E+02 7.92880E+OI 6.651IE-OI 6.8376E-OI 1.4223E-Ol 5.627E-01 5.966E-03 
2.2'1.1 ~~h+02 7.927:;OE+OI .s.9448E-01 5.7170£-01 1.3489E 01 4.708E-Ol S.SSlE-03 
2.374835E+02 7.92607E+O I 5.3I40E-OI 4.7805E,...OI 1.2816E-OI 3.939E-OI 5.22IE-03 
2.538699E+02 7.92457E+OI 4.7505E-OI 3.9978E-Ol 1.2197E-OI 3.296E-OI 4.884E-03 
2.7 I 3869E+02 7.92304E+0 I 4.2472E-OI 3.3435E-Ol 1.l625E-OI 2.757E-OI 4.569E-03 
2.901 I?I'>I":.01 7.92152E+Ol 3.7976E-OI 2.7966E-OI 1.1096E-OI 2.307E-Ol 4.274E-03 
3.101304E+02 7.92002E+OI 3.3958E-OI 2.3393E-OI 1.0604E-OI 1.930E-Ol 3.998E-03 
3.3 I 5294E+02 7.91 857E+0I 3.0368E-OI 1.9570E-OI J.OI45E-01 J.615E-Ol 3.740E-03 
3.544049E+02 7.91718E+01 2.7160E-OI 1.6372E-OI 9.7148E-02 1.351E-OI 3.498E-03 
3.788588E+02 7.91585E+01 2.4292E-OI 1.3699E-OI 9.3105E-02 1.131E-01 3.273E-03 
4.05000 I E+02 7.91459E+UI 2.1129E-OI 1.1462E-OI 8.9290E-02 9.459£ 02 3.06IE-03 
4.329451 E+02 7.91340E+01 1.9438E-OI 9.5918E-02 8.5677E-02 7.914E-02 2.864E-03 

J, Phvs, Chern. Ref. Data. Vol. 24, No.1, 1995 
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Hg Z= 80 

Atomic weight - 2.oo5900E+02 glmol, nominal density p (glcmJ) - 1.3522E+OI 

iJ..(bam&'atom) - lL(cm2/g) X 3.33088E+02, E(eV) lL(cm2ig) - !lee/atom) X 2.09783E+05 

12 edges. Edge energies (keV): 

K 
\,1 

\,1 

N 
N 
o 

V 
IV 

VII 
V 

8.31023E+OO 
3;S6160E+OO 
2.2~OE+OO 
3.78300E-OO 
1.203OOE-00 
6.40000E-03 

L 
M 
N 
N 
o 
P 

I 
II 

V 
II 

1.48393E+00 L 
3.27850E+00 M 
8.003OOE-00 N 
3.598ooE-OO 0 
8.05000E-02 0 
7.7136IE-03 

Relativistic correction estimate /"" (H82,3/5CL) - -1.7805E+OO, -1.0458E+OO elatom 
Nuclear Thomson correction ftorr - -1.7S03E-02 elatom 

E 
keV 

6.272000E-03 
6.368000E-03 
6.393600E-03 
6.432000E-03 
6.528000E-03 
7.559334E-03 
7 .675038E -03 
7.705893E-03 
7.752 I 74E-03 
7.867878E-03 
1.069000E-02 
1.l42761E-02 
1.221612E-02 
1.30S903E-02 
1.3960IOE-02 
1.492315E-02 

1.595306E -02 
1.705382E-02 
1.823053E-02 
1.948844E - 02 
2.UlB3141:i-02 
2.227063E - 02 
2.380730E-02 
2.545OO1E-02 
27?()(,()f;P.-0? 

2.908327E-02 
3.I09oo2E-02 
3.323523E-02 
3 .S52846E -02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.639671 E-02 
4.959809E-02 

5.302035E -02 
5.644800E-02 
5.667876E -02 
5.731200E-02 
5.754240E-02 
5.788800E-02 
5.875200E-02 
6.058959E - 02 
6.4770~8E-02 

6.923942E -02 
7.401695E-02 
7 .889000E - 02 
7.912~IIE-02 

8.009750E-02 
8.041950E-02 

it 
eiatom 

2.4950IE+OO 
1.42832E+00 
2.00589E-01 
1.44 I 93E+OO 
2.48802E+OO 
3.I0590E+00 
2.74244E+OO 
2.33399E+OO 
2.73258E+OO 
3.05471 E+oo 
2.45759E+OO 
2. 1 6853E+OO 
1.93957E+00 
1.82849E+OO 
1.89424E+OO 
2.19117E+OO 
2.7620 1 E+OO 
3.63080E+OO 
4.79730E+OO 
6.38775E+OO 
!W44 I bl:i+OO 
9.84804E+OO 
1.I7169E+OI 
1.35693E+O I 
1.'532&9E-I-Ol 

1.69 I 50E+0 I 
I .82727E+O I 
1.93757E+OI 
2.02196E+01 
2.08155E+Ol 
2.11830E+01 
2.1 3436E+0 I 
2.13123E+Ol 
2.1 0817E-I-0 1 

2.05739E+O 1 
1.92513E+Ol 
1.90360E+0 1 
1.79046E+OI 
1.63099E+0 I 
1.79732E+Ol 
1.94028E+0 \ 
2.03418E+OJ 
2.00820E,OI 

2.I0514E+OI 
2.07897E+Ol 
2.000 15E+O 1 
1.99183E+O 1 
1.92918E+01 
1.84995E+OI 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+oo 
2.3873E+00 
2.3365E+00 
1.9852E+00 
1.9863E+00 
1.9879E+00 
2.7770E+00 
2.7791E+OO 
4. I 468E+00 
4. 8442E+OO 
5.7226E+OO 
6.778 1 E+oo 
7.9896E+OO 
9.3 163 E+OO 

1.0699E+Ol 
!.2063E+Ol 
1.3327E+OI 
1.4409E+OI 
1.52391:i+Ul 
1.5767E+01 
1.5967E+OI 
1.5841E+OI 
1 ~¥\oE-I-Ol 

I. 4680E+01 
1.3750E+01 
1.2683E+01 
I. 1 547E+01 
1.0396E+01 
9.277IE+OO 
8.22ooE+OO 
7.2453E+OO 
6.3634E+OO 

5.5774E+00 
4.9250E+OO 
4.8852E+00 
4.7787E+00 
4. 7409E+OO 
7.8113E+00 
7.5739E+00 
7.1042E+00 
6.1885E,OO 

5,392IE+00 
4.7069E+00 
4.148IE+00 
4. 1242E+OO 
4.0276E+00 
3.9966E+00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
7.7863E+04 
7.5086E+04 
5.5092E+04 
5,4292E+04 
S.4117E+04 
7.5150E+04 
7.41OOE+04 
8.1 377E+04 
8.8928E+04 
9.8272E+04 
1.0889E+OS 
1.2006E+05 
1.':I09/'iF+OS 

1.4069E+OS 
1.4839E+05 
1.5335E+05 
I.5SIOE+05 
1.5345E+05 
1.4852E+05 
1.4070E+05 
1.3057E+05 
1.1875E-I-05 

1.0589E+05 
9.2780E+04 
8.0058E+04 
6.8 1 79E+04 
5.7425E+04 
4.7935E+04 
3.973IE+04 
3.2760E+04 
2.6915E+04 

2.2068E+04 
1.8303E+04 
1.8082E+04 
1.7492E+04 
1.7284E+04 
2.8308E+04 
2.7044E+04 
2.4597E+04 
2,00441: ... 04 

1.6337E+04 
1.334IE+04 
I.I030E+04 
1.0935E+04 
1.0549E+04 
1.0426E+04 

II 
III 
II 

III 

1.42087E+00 L III 
IV 
III 
VI 
IV 

2.847 1 OE+oo M 
6.76900E-00 N 
1.022ooE-00 N 
5. 76000E-02 0 

cr(coh+inc) 
cm2/g 

1.8668E-05 
2.0206E-OS 
2.0632E-05 
2. I 28SE-OS 
2.2984E-OS 
4.8476E-05 
5.2294E-05 
5.3350E-05 
5.4963E-OS 
5.9156E-05 
2.5564E-04 
3.4654E-04 
4.6739E-04 
6.2720E-04 
8.3744E-04 
1.II'/nF-m 

1.4708E-03 
1.9349E-03 
2.5329E-03 
3.2996E-03 
4.2776E-03 
5.5189E-03 
7.0864E-03 
9.0560E-03 
1.1518E-02 

1.4582E-02 
1.8374E-02 
2.3045E-02 
2.877IE-02 
3.5756E-02 
4.4234E-02 
5.4476E-02 
6.6789E-02 
8.1520E-02 

9.9060E-02 
1.1847E-01 
l.I984E-01 
1.2365E-Ol 
1.2506E-OI 
1.2717E-OI 
1.3255E-OI 
1.4436E-OI 
1.7313C 01 

2.0674E-OI 
2,4583E-01 
2.889IE-OI 
2.9106E-Ol 
3.0007E-01 
3.0307E-OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+DO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
() OOIlF+OO 

O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE .... OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 
O.OOOE,OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
0.OOOC1-00 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.22839E+0 I 
2.38490E+OO 
5.71000E-01 
9.85000E-02 
6.40000E-03 

}.. 

nm 

1.977E+02 
1.947E+02 
1.939E+02 
1.928E+02 
I. 899E+02 
1.640E+02 
1.615E+02 
1.609E+02 
1.599E+02 
1.576E+02 
1.I60E+02 
1.085E+02 
1.015E+02 
9.494E+01 
8.88IE+01 
R ':IORF+OI 

7.772E+01 
7.270E+OI 
6.80IE+OI 
6.362E+OI 
5.95IE+01 
5.567E+OI 
5.208E+OI 
4.872E+01 
4.SS7E-I-Ol 

4.263E+OI 
3.988E+01 
3.73IE+01 
3.490E+01 
3.264E+OI 
3.054E+OI 
2.857E+01 
2.672E+01 
2.S00E,OI 

2.338E+01 
2. I 96E+0 1 
2.187E+OI 
2.163E+OI 
2.155E+01 
2.142E+OI 
2.110E+Ol 
2.046E+01 
1.9141:1-01 

1.791 E+OI 
1.675E+01 
I.S72E+OI 
1.567E+01 
1.548E+01 
1.542E+OI 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

8.090250E-02 
8.211000E-02 
8.458368E-02 
9.041995E-02 
9.653000E-02 
9~5893E-02 

9.800750E~ 
9.840150E-02 
9.899250E-02 
l.ooI560E-OI 
1.004700E-01 
1.01 6890E-Oi 
1.020978E-Ol 
1.02711OE-Ol 
1.033284E-Ol 
l.U42440I::!:-OI 

l.104581E-0l 
I.178940E-0l 
1.180797E-OI 
UQ6QR5H-0! 
1.201797E-Ol 
1.2090 15E-Ol 
1.227060E-Ol 
1.262272E-Ol 
U4Y::S6!S1::!:-U1 
1.442475E-Ol 
1.542005E-01 
1.648404E-01 
1 76'1 44H-OI 
1.883732E-01 
2.013709E-OI 
2.152655E-Ol 
2.301 188E-Ol 
2.459970E-01 
2.629708E-OI 
2.811158E-OI 
3.005128E-01 
3.212482E-OI 
3.434143E-OI 
3.526040E-01 
3.5800IOE-01 
3.594402E-Ol 
3.615990E-Ol 
3.671099E-Ol 
3.707340E-01 
3.764085E-01 
3.779217E-01 
3.801915E-01 
3.858660E-Ol 
3.924405E-OI 
4.195189E-01 
4.4846571:-01 
4.794098E-01 
5.12489IE-Ol 
5.4 78508E - 01 
'i "q'iROOF-()1 

5.681450E-Ol 
5.704290E-Ol 
5.738550E-OI 
5.824200E-01 
5.8565251:-01 

6.260625E-OI 
6.633620E-OI 
6.692609E-OI 
f,71,SI,\SE-nl 

II 
e1atom 

1.92719E+OI 
1.99056E+O I 
2.02531 E+O I 
2.03692E+O I 
2.00752E+01 
2.00607E+O I 
1.98095E+OI 
1.95494E+OI 
1.97596E+0 I 
1.98640E+O 1 
1.98637E+0 1 
1.91713E+OI 
1.96098E+01 
1.97752E+Ol 
1.98528E+OI 
1.99U211::!:+Ul 
1.98318E+Ol 
1.94244E+OI 
1.94106E+01 
I . 92669H-H) 1 

1.91823E+Ol 
1.91 886E+OI 
1.91141E+OI 
1.88983E+Ol 
1.!S212YI:+UI 

I. 75385E+O 1 
1.67188E+01 
1.58389E+0 1 
1.49425H+OI 

1.40719E+0 I 
1.33063E+0 I 
1.27330E+O I 
1.24451 E+O 1 
1.25328E+0 I 
1.30524E+O I 
1.40382E+O 1 
1.54764E+0 1 
1.72942E+OI 
1.93207E+OI 
2.00658E+0 1 
2.03115E+01 
2.01357E+OI 
2.06264E+0 1 
2.1 3794E+0 1 
2.17622E+Ol 
2.22111 E+OI 
2.2 1 524E+0 1 
2.2613IE+01 
2.34096E+01 
2.41932E+01 
2.7 1 474E+0 I 
3.002211::.+01 

3.27346E+0 1 
3.5 1 754E+0 1 
3.71185E+01 
1 74.'i01 E+OI 
3.7 I 756E+0 1 
3.64() II E+O 1 
3.74982E+01 
3.87480E+0 I 
3.':JOblll::.+01 

4.17474E+OI 
4.34334E+0 I 
4.36199E+OI 
4 1()<lCl'iF+0 1 

h 
e/atom 

5.4765E+00 
5.3527E+00 
5.1 173E+00 
4.6406E+00 
4.1 848E+00 
4.1 755E+OO 
4.0799E+OO 
4.0524E+00 
4.4825E+00 
4.4029E+00 
4.38 1 8E+00 
4.3008E+00 
4.2740E+00 
4.5570E+00 
4.5185E+00 
4.46231:+00 
4.1 1 48E+OO 
3.8128E+00 
3.807IE+00 
3.760RE+OO 
3.7483E+00 
3.8387E+00 
3.8085E+OO 
3.7697E+00 
J./!S2~E+UU 

3.9599E+00 
4.3288E+00 
4.9248E+00 
S.7859E+OO 
6.9460E+00 
8.4265E+00 
1.0226E+01 
1.2315E+01 
1.4627E+01 
I.7066E+OI 
1.9513E+01 
2.1838E+Ol 
2.3915E+Ol 
2.5639E+01 
2.6205E+01 
2.6499E+01 
2.6573E+OI 
2.7286E+01 
2.7585E+Ol 
2.7768E+01 
2.8033E+OI 
2.8099E+OI 
2.8637E+OI 
2.889IE+01 
2.9159E+01 
2.9963E+Ol 
3.03101::.+01 

3.0258E+01 
2.9858E+OI 
2.9185E+Ol 
2.8926E+01 
2.8729E+01 
2.8675E+01 
3.036IE+01 
3.016IE+01 
j.oo~:DI::.+O 1 

2.9090E+01 
2.8147E+01 
2.7997E+01 
:27RCJOF:+OI 
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1.4201E+04 
1.3676E+04 
1.2692E+04 
1.0767E+04 
9.0945E+03 
9.0623E+03 
8.7329E+03 
8.6393E+03 
9.4993E+03 
9.2222E+03 
9. 1 492E+03 
8.8724E+03 
8.7820E+03 
9.3074E+03 
9. 1 736E+03 
!S.YWII:+03 
7.8148E+03 
6.7846E+03 
6.7638E+03 
6.5912E+03 
6.5430E+03 
6.6608E+03 
6.5IIIE+03 
6.2651E+03 
'.!S8I 2t.+UJ 
5.7590E+03 
5.889 1 E+03 
6.2675E+03 
6.888IE+0.1 
7.7355E+03 
8.7785E+03 
9.9659E+03 
1.1226E+04 
[.2473E+04 
1.3614E+04 
1.4562E+04 
1.5245E+04 
1.5617E+04 
1.5662E+04 
1.5591E+04 
1.5528E+04 
1.5509E+04 
1.5830£+04 
1.5763E+04 
1.5713E+04 
1.5623E+04 
1.5598E+04 
1.5801E+04 
1.5707E+04 
1.5587E+04 
1.4983E+04 
1.41~1I::.+U4 

J.3241E+04 
1.2222E+04 
1.1 176E+04 
1.0844E+04 
1.0608E+04 
1.0546E+04 
1.1099E+04 
1.0864E+04 
I.017(jE+04 
9.7477E+03 
8.9012E+03 
8.7759E+03 
~.6870E+0.l 

o{coh+inc) , 
cm2/g 

3.076IE-OI 
3.1908E-01 
3.4315E-01 
4.0288E-Ol 
4.6958E-01 
4.7103E-01 
4.8632E-Ol 
4.9082E-01 
4.9760E-01 
5.1106E-Ol 
5.147IE-Ol 
5.2900E-OI 
5.3382E-OI 
5.4I09E·-01 
5.4844E-01 
5.59411:-01 
6.3595E-Ol 
7.3196E-01 
7.344IE-OI 
7.5593E-OJ 
7.6236E-Ol 
7.7205E-01 
7.%43E-Ol 
8.4469E-01 
'!.6/62E-0l 

1.I040E+00 
1.2547E+00 
1.4203E+00 
1.6015E+00 
1.7988E+00 
2.0127£+00 
2.2434£+00 
2.491IE+00 
2.7557E+00 
3.037IE+00 
3.3349E+OO 
3.6485E+00 
3.9770E+OO 
4.3194E+00 
4.4585E+00 
4.5394E+00 
4.5609E+00 
4.5930E+00 
4.6745E+00 
4.7278E+00 
4.8106E+00 
4.8326E+00 
4.8655E+00 
4.947 I E+OO 
5.0409E+00 
5.4168E+OO 
~.1l004E+OO 

6. I 897E+00 
6.5825E+00 
6.9763E+00 
7.1011 E+OO 
7.1905E+00 
7.214IE+00 
7.2493E+OO 
7.3363E+OO 
!.561l7E+OO 
7.7571E+00 
8.0888E+OO 
8.1390E+OO 
R.1748E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.(J(J(JI:+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOF:+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
U.UUUb+OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.CJ(JQE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OQ()E+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

1.533E+OI 
1.51OE+O[ 
1.466E+OI 
l.371E+OI 
1.284E+OI 
I.283E+01 
1.265E+OI 
I. 260E+o1 
1.252E+OI 
1.238E+01 
1.234E+01 
1.219E+OI 
1.214E+01 
1.207E+01 
1.200E+OI 
l.IH9b+OI 
l.l22E+Ol 
1.052E+OI 
1.050E+OI 
1.036H+OI 
1.032E+01 
1.025E+Ol 
1.0 1 OE+Ol 
9.822E+00 
9.18lSE+00 
8.595E+00 
8.040E+OO 
7.52IE+00 
7.036E+00 
6.582E+00 
6. 1 57E+00 
5.760E+00 
5.388E+00 
5.040E+00 
4.7 1 5E+00 
4.4IOE+00 
4. 1 26E+00 
3.859E+00 
3.610E+00 
3.516E+00 
3.463E+00 
3.449E+00 
3.429E+00 
3.377E+00 
3.344E+00 
3.294E+00 
3.28IE+00 
3.26\E+00 
3.213E+00 
3.\ 59E+OO 
2.955E+00 
2.76:5E+OO 
2.586E+00 
2.419E+00 
2.263E+00 
2.216E+00 
2. 1 82E+00 
2.174E+00 
2.16IE+00 
2.1 29E+00 
2.117E+OO 

1.980E+00 
1.869E+00 
1.853E+00 
1.841E+00 
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r ABLE I: FOnTI factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

6.76223IE-0I 
6.802845E-OI 
6.904380E-OI 
7.l54399E-Ol 
7.648052E-Ol 
7. 84294QE-0I, 
7.962985E-01 
7.994997E-01 
8.043015E-OI 
8. I 63060E-OI 
8.175768E-01 
8.739896E-OI 
9.342948E-01 
9.987612E-01 
l.067676E+OO 
1.141345E+OO 
i .220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
l.593329E+00 
1.703269E+00 
1.820795E+OO 
1.946430E+00 
2.080733E+00 

. 2.224304E+00 
2.249002E+00 
2.283425E+00 
2.292605E+00 
2.306374E+00 
2.337202E+00 
2.340798E+00 
2.372976E+00 
2.377781 E+OO 
2.382515E+00 
2.396825E+00 
2.432598E+00 
2.541 848E-t-OO 

2.7 I 7235E+00 
2.790158E+00 
2,832865E+00 
2.844253E+00 
2.861336E+00 
2,904724E+00 
3.105150E+00 
3.212930E+00 
3.262108E+OO 

3.275222E+00 
3,294893E+00 
3.319406E+00 
3.344070E+00 
3.490368E+00 
3.543792E+00 
3.548445E+00 
3.558038E+00 
5.) 194U1Sl:+W 

3.632832E+00 
3.793288E+00 
4.055024E+00 
4 n~R)IF+()() 

4.633924E+00 
4.953664E+00 
5.295467E+00 
5.660855E+00 
6.05 1 453E+00 

il 
e/atom 

4.36 I 30E+0 1 
4.39759E+OI 
4.45465E+O I 
4.55796E+O I 
4.7 I 4OOE+O I 
4.75813E+OI 
4.76760E+OI 
4.74839E+OI 
4.78898E+01 
4.84397E+O I 
4. 84850E+O I 
5.00290E+Ol 
5.1 2853E+01 
5.24080E+01 
5.33098E+OI 
5.39457E+01 
5.43299E+OI 
5.45090E+01 
5.44987E+01 
5.42797E+OI 
5.37446E+Ol 
5.27840E+OI 
5.12332E+Ol 
4.861 79E+0 I 
4.35370E+0 I 
2.77165E+Ol 
1.99052E+OI 

-1.I6318E+01 
-5.92850E+01 

1.39 1 25E+0 1 
5 .29137E+0 1 
5.35253E+01 
3.81090E+OI 
2.83 I 92E+O I 
4.85257E+00 
5.52892E+01 
8.1 1860E+0 I 
6.96203E-t-OI 

6.09630E+0 1 
5.94034E+OI 
5.76423E+01 
5 .54458E+0 I 
5.79072E+0 I 
6.05959E+0 1 
6.63560E+0 I 
6.74386E+Ol 
6.723:53E+Ol 

6.64680E+0 I 
6.75720E+01 
6.83277E+0 1 
6JlHOR.·U:+O 1 
7.02522E+01 
7 .02425E+0 I 
7,01763E+Ol 
6. 98032E+0 1 
I.m IlJUl:+UI 

7.13818E+OI 
7.27328E+OI 
7.40664E+OI 
7 ~01~fiF+OI 

7 .59463E+0 1 
7.6584 \ E+O I 
7.68720E+OI 
7. 70240E+0 1 
7.71770E+01 

h 
e/atom 

2.782IE+01 
2.8108E+01 
2.7858E+01 
2.7250E+OI 
2.6089E+01 
2.5647E+01 
2.5380E+01 
2.531OE+Ol 
2.5749E+01 
2.549IE+01 
2.5464E+01 
2.4308E+01 
2.317IE+01 
2.2055E+01 
2.0588E+OI 
1.9215E+01 
1.7929E+OI 
1.6739E+01 
1.5637E+OI 
1.4563E+01 
1.3482E+01 
1.2486E+01 
1.I581E+Ol 
1.0710E+01 
9.8874E+00 
9.1517E+00 
9.0375E+00 
8.8836E+00 
8.842IE+00 
1.0209E+02 
6.2712E+OI 
5.9387E+01 
3.7457E+01 
3.5127E+01 
3.3016E+Ol 
9.2397E+OI 
5.6480E+Ol 
2.:5714E+O 1 

2.4096E+01 
2.471IE+OI 
2.5198E+01 
2.5312E+01 
2.9973E+01 
3.0192E+01 
2.8327E+Ol 
2.6827E+Ol 
2,oI87E+OI 

2.6020E+01 
2.7543E+01 
2.7214E+Ol 
2.nR90F+OI 

2.5120E+01 
2.4545E+01 
2.4496E+0\ 
2.4396E+01 
2.52'y/I::+OI 

2.4719E+OI 
2.32\8E+Ol 
2.1115E+01 
I 91~7r:+nl 

1.7504E+OI 
1.5812E+OI 
1.4279E+OI 
1.2915E+OI 
1.1662E+OI 

8.6310E+03 
8.6678E+03 
8. 4645E+03 
7.9903E+03 
7. I 560E+03 
6.860 1 E+03 
6.6864E+03 
6.64IIE+03 
6.7 1 59E+03 
6.5508E+03 
6.5337E+03 
5.8347E+03 
5.2027E+03 
4.6325E+03 
4.0452E+03 
3.5318E+03 
3.0827E+03 
2.6923E+03 
2.3527E+03 
2.0498E+03 
1.775IE+03 
1.5378E+03 
1.3343E+03 
1.1 543E+03 
9.9686E+02 
8.6313E+02 
8.4300E+02 
8.1615E+02 
8.0909E+02 
9.2854E+03 
5.6289E+03 
5.3222E+03 
3.3114E+03 
3.099IE+03 
2.907IE+03 
8.0870E+03 
4.8707E+03 
2.1222E+03 

1.8603E+03 
1.8580E+03 
1,8660E+03 
1.8669E+03 
2. 1 975E+03 
2. I 805E+03 
1.9138E+03 
1.7516E+03 
I.M4Ul:+OJ 

1.6666E+03 
1.7536E+03 
1.7199E+03 
1 f)Rfi9r:+03 

1.5098E+03 
1.4530E+03 
1.4482E+03 
1.4384E+03 
1.4803E+03 
1.4274E+03 
1.2840E+03 
1.0924E+03 
93099E+0:2 

7.9243E+02 
6.6962E+02 
5.6566E+02 
4.7863E+0:: 
4.0427E+02 

u(coh+inc) 
cm2/g 

8. 1 974E+OO 
8.231IE+00 
8.3 I 42E+00 
8.5115E+OO 
8.872IE+OO 
9.0044E+00 
9.0833E+00 
9.1039E+00 
9. I 347E+00 
9.2 I 02E+00 
9.218IE+00 
9.5469E+00 
9.856lE+00 
1.01 43E+0 I 
1.0407E+OI 
1.0644E+OI 
1.0853E+01 
1.I033E+01 
1.1182E+Ol 
1.1 299E+01 
1.1385E+Ol 
1.1 437E+01 
1.1457E+OI 
1.1445E+01 
I.1400E+OI 
1.1 323E+0 I 
1.1308E+Ol 
1.1 285E+0 I 
1.1278E+01 
1,1269E+OI 
1. 1 247E+01 
I. 1 244E+0 1 
1.1220E+01 
1.12 I 6E+0 1 
1.1213E+OI 
1.1201E+OI 
1.1173E+01 
1.10805+01 

1.09 1 6E+0 1 
1.0843E+01 
1.0800E+01 
1.0788E+OI 
1.077IE+01 
1.0726E+01 
1.0511E+OI 
1.0392E+01 
1.03381:.+01 
1.0323E+01 
1.030IE+01 
1.0274E+OI 
1.0246&:+01 

1.0081 E+OI 
1.002IE+OI 
1.0016£+01 
1.0005E+OI 
9.9808E+00 
9.9205E+00 
9.7396E+00 
9.+473E+00 
9.I.110E+00 

8.8230E+00 
8.4956E+00 
8.1608E+00 
7.8207E+00 
7.4775E+00 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O,oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
0.0005+00 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
OJ)()()F.+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000&:+00 

O.oooE+OO 
O.oooE+OO 
0.000£+00 
O,oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.833E+00 
1.823E+OO 
1.796E+00 
1.733E+OO 
1.62IE+00 
1.58IE+00 
1.557E+OO 
1.551E+00 
1.542E+00 
1.519E+OO 
1.516E+00 
1.419E+00 
1.327E+00 
1.241E+00 
1.16IE+00 
1.086E+00 
1.016E+00 
9.506E-OI 
8.892E-Ol 
8.318E-01 
7.78IE-01 
7.279E-01 
6.809E-01 
6.370E-01 
5.959E-OI 
5.574E-01 
5.513E-01 
5.430F-0I 
5.408E-01 
5.376E-01 
5.305E-OI 
5.297E-01 
5.225E-01 
5.214E-01 
5.204E-OI 
5.173E-OI 
5.097E-01 
4.1f/1SE-UI 

4.563E-OI 
4.444E-01 
4.377E-01 
4.:159F.-OI 

4,333E-01 
4.268E-01 
3.993E-OI 
3.859£-01 
3.80IE-OI 
3.786E-OI 
3.763E-OI 
3.735£-01 
3.708&:-01 

3.552E-01 
3.499E-Ol 
3.494E-Ol 
3.485E-01 
3.464E-Ol 
3.413E-01 
3.269E-OI 
3.058E-OI 
2.860&:-01 

2.676E-01 
2.503E-OI 
2.34IE-OI 
2.190E-01 
2.049E-01 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

6. 469004E+OO 
6.915365E+OO 
7.392525E+00 
7.902609E+00 
8.~890E+OO 
9 .030194E+OO' 
9.653919E+OO 
1.032004E+O 1 
1.103212E+01 
1.179334E+0 1 
1.203822E+O 1 
I .222248E+0 I 
1.227162E+0 1 
1.234532E+OI 
1.252958E+Ol 
1.260708E+01 
1.347697E+0 1 
1.392453E+0 1 
1.41 3766E+01 
1.4 1 9449E+01 
1.427974E+01 
1.440688E+O 1 
1.449287E+0 1 
1.454251 E+O 1 
1.47651 OE+O 1 
1.482446E+0 1 
1.491350E+0 1 
1.513609E+0 1 
1.540095E+0 1 
1.646362E+0 1 
l.759961E+OI 
1.881398E+0 1 
::!.Oll::!15E,01 

2.1 49988E+0 I 
2.298338E+01 
2.456923E+01 
2.626450E+0 1 
2.807676E+Ol 
3.00 1405E+0 1 
3.208502E+0 1 
3.429889E+0 1 
3.66655\ 1:"1-0l 

3.919543E+01 
4.1 89992E+0 1 
4.47910IE+01 
4.788159E+0 1 
5.t 18542E+01 
5 .4 7 1 72 1 E+O 1 
5,849270E+OI 
6.252870E+OI 
6.684318E1"0 1 

7.145536E+01 
7 .638578E+0 1 
8. I 44026E+0 \ 
8. 1 656.mE+O I 
3.268679E+0 I 
8.30 I 920E+0 1 
8 . .'5178IE+Ol 
8,4 76435E+0 1 
8.1 L,)Ub';ll::.+U I 

9.331374E+OI 
9.975239E+01 
1.06635.<E+02 
I . ,991 I F+O~ 

\.2 \ 8:-87E+-02 

11 
e/atom 

7.714OIE+01 
7.70805E+OI 
7 .69386E+0 1 
7.67251E+OI 
7.64642E+OI 
7.61838E+OI 
7.57597E+OI 
7.51472E+OI 
7.42114E+Ol 
7.23323E+OI 
7 .09760E+0 1 
6.826OOE+0 1 
6.50762E+0 1 
6.82479E+0 1 
7.1 0452E+O 1 
7.15833E+OI 
7.35382E+OI 
7.3 1 608f:+0 1 
7. 19530E+0 1 
7.03784E+OI 
7.20100E+OI 
7.30797E+01 
7 .34317E+0 1 
7 .35707E+0 1 
7 .36042E+0 1 
7.29374E+01 
7.39597E+Ol 
7.5 [292E+Ol 
7.58937E+01 
7.75917E+0 1 
7.85498E+01 
7.9 1 746E+01 
7.9S942E,OI 

7.98742E+OI 
8.00602E+0 1 
8.02412E+0 1 
8.0320IE+OI 
8.03721 E+O 1 
8.04278E+0 1 
8.03867E+0 1 
8.03222E+0 1 
8.02429I:1'01 

8.0154OE+01 
8.00584E+0 I 
7.99578E+01 
7.98530E+01 
7.97436E+01 
7.96279E+01 
7.95009E+0 1 
7.93567E+01 
7.91821E"1-01 

7.89465E+OI 
7.85660E+01 
7 .75656E+0 1 
7.74618E+OI 
7.65087E+OI 
7.52·1-27E+OI 
7.65634E+01 
7.77188E+OI 
1.~)12Ut.+UI 

7 .92696 E+-O 1 
7.96510E+-Ol 
7.98848E+01 
xOO,RRF+OI 
R.OI439E+-OI 

12 
e/atom 

1.0545E+01 
9.5353E+00 
8.6207E+00 
7.8015E+00 
7.07 1 5E+00 
6.398 1 E+OO 
5.7278E+00 
5. 1 273E+00 
4.5818E+00 
4.1008E+00 
3.9647E+00 
3.8675E+00 
3.8422E+00 
1.0028E+01 
9.7696E+00 
9.6640E+00 
8.5946E+00 
8.1 1 74E+00 
7.9052E+00 
7.850 1 E+OO 
1.0908E+01 
1.0743E+01 
1.0634E+01 
1.0572E+01 
1.0301E+01 
1.023IE+01 
I. 1735E+01 
1. 1 469E+01 
1.1166E+01 
1.0054E+01 
9.041IE+00 
8. 1 288E+00 
7.3007E,OO 

6.5577E+00 
5.8932E+00 
5.299IE+00 
4.7609E+00 
4.2505E+00 
3.7827E+00 
3.3608E+00 
2.9883E+00 
2.6snC"1-00 

2.3682E+00 
2.II06E+00 
i.8826E+00 
\.6806E+00 
1.5013E+00 
1.3407E+00 
1.1966E+00 
1.0684E+00 
9 . .'i129E-Ol 

8.4623E-01 
7.5312E-01 
6.7195E-OI 
6.6864E-01 
6.532IE-OI 
6.-+835E-01 
~.I J3JE+CK) 
J.0616E+OO 
L'iLi4t.+UU 

2.6296E+(',{) 
2.J616E+00 
2.1 I 89E+00 
19()()6F+()() 

i .7D28E+-lX) 
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3.41 95E+02 
2. 8926E+02 
2.4464E+02 
2.07IOE+02 
1.7560E+02 
1.4863E+02 
1.2447E+02 
1.0423E+02 
8.7 1 26E+OI 
7.2945E+01 
6.9090E+Ol 
6.6380E+01 
6.5683E+OI 
1.7041E+02 
1.6357E+02 
1.608IE+02 
1.3378E+02 
1.2230E+02 
I. 1 730E+02 
I. 1 602E+02 
1.6024E+02 
1.5644E+02 
1.5393E+02 
1.525 1 E+02 
1.4636E+02 
1.4477E+02 
1.6507E+02 
1.5896E+02 
1.5210E+02 
1.281IE+02 
1.0777E+02 
9.0639E+01 
7.6151E,Ol 

6.3986E+Ol 
5.379IE+OI 
4.5246E+OI 
3.8026E+01 
3.1759E+OI 
2.6439E+01 
2. 1 974E+0 1 
1.8277E+01 
1.52151:"1-01 

1.2675E+Ol 
1.0567E+Ol 
8.8 1 75E+00 
7.363IE+00 
6. 1 530E+00 
5.1401 E+OO 
4.2916E+00 
3.5844E+00 
2.98.'iJE1"OO 

2.4844E+00 
2.0683E+00 
1.7309E+OO 
1.7178E+00 
1.6572E+OO 
1.6383E+OO 
7.8704E+00 
7.5771 E+OO 
!.U2:l/E+UU 

5.91 18E+00 
4.9665Et-OO 
4.1685E+OO 
1 497RF+OO 
2.9.1 14E+-OO 

a(coh+inc) 
cm21g 

7.133IE+00 
6.7892E+00 
6. 4471E+OO 
6.IIOOE+00 
5.7777E+00 
5.4520E+00 
5. 1 34OE+OO 
4.8249E+00 
4.5255E+00 
4.2364E+00 
4. 1 496E+OO 
4.0861E+00 
4.0694E+00 
4.0446E+00 
3.9836E+00 
3.9584E+00 
3.69 1 8E+00 
3.5656E+00 
3.5079E+00 
3.4927E+00 
3.4702E+00 
3.437IE+00 
3.41 49E+00 
3.4023E+OO 
3.3463E+00 
3.3317E+OO 
3.3099E+OO 
3.2563E+00 
3. 1 944E+00 
2.9639E+OO 
2.7456E+00 
2.5394E+00 
2.3453EIOO 

2.1629E+00 
1.992 1 E+OO 
1.8325E+00 
1.6837E+00 
1.5453E+OO 
1.4170E+00 
1.2981£+00 
1.1884E+00 
1.08731:"1-00 

9.9422E-01 
9.0884E-01 
8.306IE-01 
7.5907E-Ol 
6.9376E-01 
6.3425E-Ol 
5.801IE-01 
5 .. ~09IE-OI 
4.S(,29E-OI 

4.4585E-01 
4.0926E-OI 
3.7743E-OI 
J.7618E-01 
.U03JE-OI 
3.6848E-01 
J.6574E-OI 
J.5908E-01 
J.4Q.lDE-U! 

3.t933E-Ol 
2.9500E-01 
2.7306E-01 
')S~2RE-OI 

2JS,+.4E-OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOO·E+OO 
O;OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-rOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE"1-00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
6.260E+00 
6.0.13£+00 
5.606E+OO 

4.738E+00 
3.995E+OO 
3.364E+OO 
2.83 1 E+OO 
2,378£+00 

nm 

1.917E-01 
1.793E-01 
1.677E-OI 
1.569E-01 
1.468E-01 
1.373E-01 
1.284E-OI 
1.201E-OI 
1.124E-OI 
1.051E-OI 
1.030E-OI 
1.014E-OI 
1.01OE-01 
1.004E-OI 
9.89SE-02 
9.834E-02 
9.200E-02 
8.904E-02 
8.770E-02 
8.735E-02 
8.683E-02 
8.606E-02 
8.555E-02 
8.526E-02 
8.397E-02 
8.363E-02 
8.314E-02 
8.191E-02 
8.050E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.16SE ..... 02 

5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.3SIE-02 

3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855C 02 

1.735E-02 
1.623E-02 
1.522E-02 
1.518E-02 
1.499E-02 
1.493E-02 
1.485E-02 
1.463E-02 
1.420E-02 

1.329E-02 
1.243E-02 
1.163E-02 
1.088E-02 
' .. 017E-02 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

- E II 12 ~ a(coh+inc) ~K A 
keY e/atom elatom cm2/g cm2/g cm2/g nm 

1.302669E+02 8.02131E+Ol 1.5238E+00 2.4540E+OO 2.1936E-OI 1.995E+OO 9.518E-03 
1.392553E+02 8.02578E+0 I 1.3635E+00 2.054 1 E+OO 2.0484E-Ol 1.673E+OO 8.903E-03 
1.488640E+02 8.02851 E+O I 1.220IE+OO 1.7 1 94E+OO 1.9172E-OI 1.403E+OO 8.329E-03 
1.59l356i.+02 8.02998E+O 1 1.09 I 8E+OO 1.4393E+OO 1.7987E-Ol 1. 1 76E+OO 7.79IE-03 
1.701 1 59E:;:02 8.03056E+0 1 9.77!oE-01 1.2049E+OO 1.6912E-Ol 9.861E-Ol 7.288E-03 
1.818539E+02 '8.03049E+Ol 8.738IE-OJ 1.0080E+OO 1.5938E-OI 8.258E-OJ 6.818E-03 
1.9440 1 8E+02 8.02990E+OI 7.8J30E-Ol 8.431 IE-OJ 1.5052E-OI 6.914E-Ol 6.378E-03 
2.078 I 56E+02 8.02894E+01 6.9866E-Ol 7.0527E-Ol 1.4244E-01 5.789E-Ol 5.966E-03 
2.22 1 548E+02 8.02774E+Ol 6.2482E-Ol 5.9002E-OI J.3506E-Ol 4. 846E-01 5.58lE-03 
2.374835E+02 8.02639E+01 5o5884E-Ol 4,9366E-Ol 1.2830E-Ol 4.057E-OJ 5.22IE-03 
20538699E+02 8,02494E+Ol 4.9988E-Ol 4.l307E-OI 1.2208E-OJ 3.397E-Ol 4.884E-03 
2.7l3869E+02 8.02345E+Ol 4.4718E-OJ 3.4567E-OI 1.l634E-OI 2.844E-01 40569E-03 
2.901 1 26E+02 8.02 1 95E+O 1 4,0007E-Ol 2.8929E-Ol 1.1102E-OJ 2.38IE-01 4.274E-03 
3.101304E+02 B.02046E+0 1 3.5796E~01 2.4213E-01 1.0607E-Ol 1.993£-01 3.998E-03 

3.3 I 5294E+02 8.0190lE+OI 3.2030E-OI 2.0268E-OJ 1.01 46E-OJ 1.669E-Ol 3.740E-03 
3.544049E+02 8.01761E+Ol 2.8663E-Ol 1.6966E-Ol 9.7129E-02 1.397E-OJ 3.498E-03 
3.788588E+02 8.0 I 627E+O I 2.5652E-Ol 1.4204E-OI 9.3060E-02 1.l70E-01 3.273E-03 
4.05000IE+02 8.01500E+OI 2.2959E-01 1.1 892E-OI 8,9217E-02 9.793E-02 3.06IE-03 
4.329451 E+02 8.0 1 380E+O 1 2.0550E-OI 9.9576E-02 8.5576E-02 8.l99E-02 2.864E-03 
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TI Z= 81 

Atomic weight - 2.043830E+02 g/mol. nominal density p (glcm3
) - I. I 830E+O I 

!J..(barnslatom) - !J.(cm2/g) x 3.39386E+02. E(eV) j.L(cm2/g) - !2(e/atom) x 2.05890E+05 

22 edges. Edge energies (ke V): 

K 
M 
M 
N 
N 
o 

. I 
v 

IV 
vn 

V 

8.55304E+OO 
3.7041OE+OO 
2.38930E+OO 
4.06600E-00 
1.36300E - 00 
I.31000E-02 

L 
M 
N 
N 
o 
P 

I 
II 

V 
II 
I 

1.53467E+00 L 
3.41 570E+00 M 
8.455OOE-00 N 
3.86200E-00 0 
9.96000E-02 0 
9.66483E-03 

Relativistic correction estimate irel (H82.315CL) - -1.8396E+OO. -1.0794E+00 e/atom 
Nuclear Thomson correction im: - -1.76!OE-02 e/atom 

E 
keV 

9.471535E-03 
9.61650SE-03 
9.655167E-03 
9.713156E-03 
9.S58128E-03 
1.069OOOE - 02 
1.14276IE-02 
1.221612E-02 

·1.283S00E-02 
I.303450E-02 
1.305903E-02 
1.308690E -02 
1.3 I 6550E-02 
1.336200E-02 
l.3960IOE-02 
1.492335E-02 
1.499400E-02 

1.522350E-02 
1.5 28470E - 02 
1.537650E-02 
1.560600E-02 
1.595306E -02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.08331 '1E-02 

2.227063E -02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.908327E -02 
\ 109002E-02 
3.32352-'E-02 
3.552846E-02 
.1.79799:-1:: 02 

4.060054E - 02 
4.340198E-02 
":''(i3967IE-02 
4.959809E-02 
:'i .. 'O~(B5E-02 

5.6f,7876E-02 
o.0589:'9E - 02 
().477028E ... 02 
(\.9 2.'\'.i42E·- 02 

7 .. 'R9200E - 02 
7.-WI695E -02 
7 .SO~.10(lE - 02 
7.5 .;:.!60E - 02 
-::.5 ii/OOE -0: 

il 
e/atom 

2.89482E+00 
2.43653E+00 
1.9360IE+00 
2.4 I 962E+OO 
2.80732E+00 
3.0 1 632E+OO 
2.81513E+00 
2.3 1 826E+00 
1.41314E+00 
4.7937SE-01 
1.70913E-OI 

-S.76446E-01 
4.89650E-OI 
1.35585E+00 
1.8 I 934E+00 
1.26447E+00 
1.16047E+00 

S.44732E-01 
-9.42078E -02 

4.91862E-01 
9.1 7787E-OI 
1.01599E+00 
6.15267E-Ol 

-2.11345E-01 
- 1.22195E+00 
-2.318-12EI00 

- 3.38921 E+OO 
- 4.27166E+00 
-4.74810E+00 
-4.56925E+00 
- 3.50478E+00 
- 1.40836E+00 

1.7 2 000 E+OO 
5.70679E+00 
I.02244C ... O 1 

1.48506E+Ol 
1.91 780E+OI 
2.28632E+O 1 
2.56983E+0 1 
2.76143E+OI 
2.86585E+Ol 
~.895..wE+OI 

2.8643.'1E+O 1 
::.nl.'\2E+OI 

2.61391 E+O 1 
2.60553E+OI 
2.4S949E+01 
2 .. ,5501 E+O: 
~A»G9jE-OI 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
9.5738E-01 
9.4093E-01 
8.5572E-01 
7.6359E-Ol 
6.4656E-01 
5.5653E-01 
5.2967E-01 
5.2639E-OI 
5.2267E-01 
2.5504E+00 
2. 4444E+OO 
2. 1 538E+00 
1.8083E+00 
1.7938E+00 

1.756SE+00 
1.7489E+00 
2.9353E+00 
2.8917E+00 
2.8481E+00 
2.8623E+00 
3. I 946E+00 
3.8982E+00 
5.0236Eloo 

6.6455E+00 
8.8266E+00 
1.1575E+Ol 
1.4806E+Ol 
1.8312E+Ol 
2.1773E+01 
2.48ooE+01 
2.7017E+OI 
2.814JC ... OI 

2.8061E+OI 
2.6836E+01 
2.4683E+OI 
2.l909E+01 
1.8838E+Ol 
1.5762E+0: 
1.2896E+0; 
1.0'<68E+OI 
~.:.~43E+()() 

6.53I,:1E+00 
6.4917E+OO 
6.1837E+OO 
6.0949E+ClO 
:-;.526.1 E+(X) 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.0294E+04 
1.9652E+04 
1.648IE+04 
1.3758E+04 
1.0897E+04 
8.9254E+03 
8.3666E+03 
8.299 1 E+03 
8.2229E+03 
3.9884E+04 
3.7665E+04 
3.1765E+04 
2.4948E+04 
2A632E+0-1 

2.3756E+04 
2.3558E+04 
3.9304E+04 
3.8150E+04 
3.6757E+04 
3.4556E+04 
3.6079E+04 
4.1 1 84E+04 
~.9617EI01 

6.1437E+04 
7.6334E+04 
9.3643E+04 
1.1205E+05 
1.2963E+05 
1.4419E+05 
1.5363E+05 
1.5656E+05 
1.52561:: ... 05 

1.4230E+05 
1.2730E+05 
1.0953E+05 
9.0947E+0..i 
7.3 1 54E+04 
5.7258E+04 
4.3821E+04 
:'.2956E+04 
:.44135E+04 

1.8198E+04 
1.8058E+04 
1.6970E+04 
1.6660E+04 
2.3166E+04 

II 
III 
II 
I 

m 

1.46979E+OO 
2.95660E+00 
7.213OOE-00 
1.22800E-00 
7 .54000E - 02 

<r(coh+inc) 
cm2/g 

1.4636E-04 
1.5724E-04 
1.6024E-04 
1.6482E-04 
1.7668E-04 
2.5723E-04 
3.4852E-04 
4.6983E-04 
5.8486E-04 
6.2504E-04 
6.3019E-04 
6.3608E-04 
6.5289E-04 
6.963IE-04 
8.4106E-04 
1.1169E-03 
1. 1 39,fE-03 

1.2 I 44E-03 
1.2350E-03 
1.2664E-03 
1.3471E-03 
1.4760E-03 
1.9408E-03 
2.5397E-03 
3.3073E-03 
·1.2860E-03 

5.5279E-03 
7.0956E-03 
9.0649E-03 
1.1 526E-02 
1.4588E-02 
1.8376E-02 
2..3042E-02 
2.8760E-02 
J.57JJC 02 

4.4196E-02 
5.4418E-02 
6.6704E-02 
8.140 I E-02 
9.8897E-02 
1.1963E-Ol 
1.4-108E-Ol 
1.7277E-O 1 

:::.0628E-Ol 

2 . .!..+19E-OI 
2.4525E-01 
2.5.'\86E-01 
2.5646E-OI 
2.604DE-Ol 

L 
M 
N 
N 
o 

III 
IV 
III 
VI 
IV 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+-OO 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOc ... OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE1-00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.26575E+OI 
2.48510E+OO 
6.09000E-Ol 
l.lS500E-Ol 
1.53OOOE-02 

nm 

1.309E+02 
1.289E+02 
1.284E+02 
1. 276E+02 
1.258E+02 
1.160E+02 
1.085E+02 
1.015E+02 
9.658E+01 
9.512E+01 
9.494E+Ol 
9.474E+OI 
9.417E+OI 
9.279E+Ol 
8.88IE+0] 
S.308E+OI 
8.269E+OI 

8.144E+OI 
8.112E+01 
8.063E+Ol 
7.945E+01 
7.772E+OI 
7.270E+Ol 
6.80IE+OI 
6.362E+Ol 
5.95IE+OI 

5.567E+OI 
5.208E+OI 
4.872E+Ol 
4.557E+01 
4.263E+01 
3.988E+01 
3.731E+Ol 
3.490E+Ol 
3.264C1-01 

3.054E+Ol 
2.857E+01 
2.672E+OI 
2.500E+Ol 
2.338E+Ol 
2.187E+01 
2.046E+OI 
1.914E+01 
1.791E1-0~ 

1.678E+Ol 
1.675E+Ol 
1.653E+01 
1.646E+01 
l.636E+OI 
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TABlE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

7.690800E-02 
7.912411E-02 
8.458368E-02 
9.041~5E-02 
9.66589)E-02 ' 

9.760800E-02 
9.910200E-02 
9.950040E-02 
1.000980E-01 
1.015920E-OI 
1.033284E-01 
1.I04581E-Ol 
1.161300E-Ol 
1.179075£-01 
1.180797£-01 
1.183815E-OI 
1.1 90925E-0 1 
1.203440E-OI 
1.208700E-OI 
1.221860E-01 
1.226772E-OI 
1.234140E-Ol 
1.252560E-01 
1.262272E-OI 
l.335740E-01 
l.349368E-01 
1.3561 85E-Ol 
1.30 IIS37E-O I 

1.369815E-01 
1.390260E -0 1 
1.442475E-Ol 
1.542005E -01 
1.648404E -0 I 
1.762144E-Ol 
1.883732E-0 1 
2.013709E-01 
2.152655E-Ol 
2.301188E-Ol 
2.459970E-OI 
2.629708E - 0 I 
2.811158E-01 
3.005128E-OI 
3.212482E -0 1 
3.434143E-OI 
3.67\099E-OI 
3.784760E-01 
3.842690E-OI 
3.858138E-01 
3.881310E-01 
3.924405E-01 
3.939240E-0 1 
3.984680E-OI 
4.045670E-0) 
4.061934E-OI 
4.086JJOC 0 I 

4.147J20E-OI 
4.195\89E-01 
4.484657E-01 
.. t 794098E -0 I 
5.124891E-01 
5.478508E-OI 
5.856525E-Ol 
5.968200E-OI 
6.059550E -01 

"o1QIOE-01 

!I 
e/atom 

2.59023E+Ol 
2.63345E+OI 
2.61 1 09E+O 1 
2.53542E+O I 
2.4181SE+Ol 

2.39080E+O 1 
2.3 1 352E+0 1 
2.23738E+Ol 
2.30489E+OI 
2.35242E+0 1 
2.36206E+OI 
2.32784E+0 1 
2.26952E+0 1 
2.23619E+Ol 
2.23037E+O 1 
2.2 1 224E+O 1 
2.22329E+Ol 
2.22225E+0 1 
2.2 1 855E+O 1 
2.20234E+O 1 
2.18574E+OI 
2.19417E+OI 
2. 1 9267E+0 1 
2.18818E+01 
2. 1 3523E+0 1 
2. 1 2226E+O 1 
2.11444E+O 1 
2.1 044<5E+o I 

2.10336E+OI 
2.091 25E+Ol 
2.05035E+OI 
1.96476E+OI 
1.870 15E+0 I 
1.76979E+01 
1.66756E+0 1 
1.56886E+0 1 
1.48088E+0 1 
1.41 292E+01 
1.37290E+O I 
1.37031E+01 
1.41194E+Ol 
1.5007 5E+0 1 
1. 63534E+01 
1.80811E+01 
2.00316E+OI 
2.08453E+0 1 
2.10185E+OI 
2.07765E+0 1 
2.13155E+Ol 
2.1919IE+OI 
2.20824E+0 1 
2.25239E+0 1 
2.29375E+0 1 
2.2842IE+Ol 
:!.-"~-"~OCiOI 

2AJ478E+Ol 
2A0859E+Ol 
2.76204E+0 1 
.<.0..).932E+0 I 
J.J2709E+OI 
3.58110E+OI 
3.78396E+0) 
J.81496E+OI 
.'.7S878E+Ol 
3.710-l7E+OI 

12 
e/atom 

8.I044E+00 
7.3530E+00 
5.8588E+00 
4.7070E+00 
3.82S1E+OO 

3.7182E+00 
3.5558E+00 
3.5146E+00 
4.8603E+00 
4.6850E+00 
4.4954E+00 
3.8498E+00 
3.4384E+00 
3.3227E+00 
3.31 18E+00 
3.2929E+00 
3.6236E+00 
3.5593E+00 
3.5332E+00 
3.4700E+00 
3.4473E+00 
3.6815E+00 
3.6 1 50E+00 
3.5824E+00 
3.3886E+OO 
3.3636E+00 
3.3524E+00 
3.344 1 E+OO 

3.4424E+00 
3.4222E+00 
3.4079E+00 
3.5226E+00 
3.8405E+OO 
4.3944E+00 
5.2206E+00 
6.3526E+00 
7.8117E+00 
9.5974E+00 
1.1679E+OI 
. 1.4004E+0 1 
1.6464E+Ol 
1.8944E+01 
2.1308E+01 
2.3426E+OI 
2.5 1 89E+0 1 
2.5854E+OI 
2.6150E+OI 
2.6224E+Ol 
2.7056E+01 
2.7282E+OI 
2.7357E+OI 
2.7576E+OI 
2.7848E+Ol 
2.7916E+Ol 
2.8524C+OI 
2.8789E+01 
2.8983E+OI 
2.9895E+01 
.'.0414E+Ol 
J.OSI4E+01 
3.0214£+01 
2.959IE+01 
2.9J67E+01 
2.9174£+01 
2.912IE+01 

2. 1 696E+04 
1.9 1 33E+04 
1.4261E+04 
1.0718E+04 
&.154IE+03 

7.843IE+03 
7.3874E+03 
7.2725E+03 
9.997lE+03 
9.4947E+03 
8.9574E+03 
7. 1 758E+03 
6.0960E+03 
5.802 1 E+03 
5.7747E+03 
5.7270E+03 
6.2646E+03 
6.0895E+03 
6.0 1 84E+03 
5. 8472E+03 
5.7856E+03 
6.1417E+03 
5.9421E+03 
5. 8432E+03 
5.2231E+03 
5.1 322E+03 
5.0894E+03 
'.O'OOE+03 

5. 1 742E+03 
5.068IE+03 
4.8642E+03 
4.7034E+03 
4.7969E+03 
5. 1 344E+03 
5.7061E+03 
6.4952E+03 
7.4715E+03 
8.5868E+03 
9.7746E+03 
1.0964E+04 
1.2058E+04 
1.2979E+04 
1.3656E+04 
1.4045E+04 
IA127E+04 
1.4065E+04 
1.40IIE+04 
1.3994E+04 
1.4352E+04 
1.43 1 3E+04 
1.4299E+04 
1.4249E+04 
IAI72E+04 
1.4150E+04 
1.4.:172C+04 

1.4292E+04 
1.4224E+04 
1.3725E+04 
I.J062E+04 
1.2259£+04 
I. 1 355E+04 
1.040JE+04 
1.01J 1 E+04 
9.9125E+03 
9.8550E+m 

a(coh+inc) 
cm2/g 

2.7035E-Ol 
2.9034E-01 
3.4228E-OI 
4.018IE-OI 
4fl97'iF-0I 

4.8045E-OI 
4.9749E-01 
5.0207E-Ol 
5.0898E-OI 
5.2639E-OI 
5.469IE-Ol 
6.3414E-01 
7.0673E-Ol 
7.3002E-OI 
7.3229E-01 
7.3627E-Ol 
7.4568E-01 
7.6234E-Ol 
7.6938E-01 
7.8708E-01 
7.9372E-Ol 
8.037IE-OI 
8.2886E-OI 
8.422IE-01 
9.4527E-01 
9.6476E-Ol 
9.7455E-Ol 
9.8240E-Ol 

9.942IE-OI 
1.0239E+00 
1.IOO7E+00 
1.2509E+00 
1.4160E+00 
1.5967E+00 
1.7935E+00 
2.0068E+00 
2.2369E+00 
2.4839E+00 
2.7480E+00 
3.0288E+OO 
3.3260E+00 
3.6389E+00 
3.9669E+00 
4.3089E+OO 
4.6636E+00 
4.8295E+00 
4.9130E+00 
4.9352E+00 
4.9683E+00 
5.0296E+00 
5.0506E+00 
5.1 1 46E+OO 
5.1999E+00 
5.2224E+00 
5.2562C..-OO 

5.340IE+OO 
5.4053E+00 
5.7888E+00 
6.178 1 E+OO 
6.5709E+00 
6.9650E+00 
7.3578E+OO 
7.4684E+00 
7.557IE+00 
7.5805E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
() (){){)F+Ol) 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOc .... OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O'OOOE+OO 

h. 
nm 

1.612.o+UI 
1.567E+Ol 
1.466E+Dl 
l.371E+Ol 
1.2R1FA·OI 
1.270E+Ol 
1.251E+OI 
1.246E+01 
1.239E+Ol 
1.220E+OI 
1.200E+01 
1.122E+01 
1.068E+Ol 
1.052E+Ol 
1.050E+OI 
1.047E+Ol 
1.041E+Ol 
1.030E+OI 
1.026E+OI 
1.015E+OI 
1.011E+OI 
1.005E+OI 
9.898E+00 
9.822E+00 
9.282E+00 
9.1 88E+00 
9. I 42E+OO 
9.I06E+OO 

9.051E+00 
8.918E+OO 
8.595E+00 
8.040E+00 
7.52IE+00 
7.036E+00 
6.582E+00 
6. 1 57E+00 
5.760E+00 
5.388E+00 
5.040E+00 
4.715E+00 
4.410E+00 
4. 126E+00 
3.859E+00 
3.610E+00 
3.377E+00 
3.276E+00 
3.226E+00 
3.214E+00 
3. 1 94E+OO 
3. I 59E+00 
3. 1 47E+00 
3.112E+00 
3.065E+00 
3.052E+00 
J.OJ4E+OO 

2.990E+00 
2.955E+00 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.117E+00 
2.077E+00 
2.046E+00 
2.OJSE+00 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

6.120450E-OI 
6.211800E-Ol 
6.260625E-Ol 
6.692609E-OI 
7.t}Q8740E-:-Ol 
7.154399E-~ 
7.176935E-Ol 
7.205787E-OI 
7 . 249065E - 01 
7.357260E-Ol 
7.648052E-Ol 

8. I 75768E-OI 
8.285900E-01 
8.412725E-01 
8.4MJ545E-OI 
8.497275E-01 
8.624100E-OI 
8.739896E-OI 
9.342948E-OI 
1).987612E-Ol 

1.067676E+OO 
1.141345E+OO 
1.220098E+OO 
1.304285E+OO 
1.394281 E+OO 
1.490486E+OO 
1.593329E+OO 
1.703269E+OO 
1.820795E+OO 
1.946430E+OO 
2.080733E+OO 
2.224304E+OO 
2.341514E+OO 
2.377781 E+OO 
2.3869IlE+OO 
2.40 1 247E+OO 
2.435398E+OO 
2.437086E+00 
2.472675E+00 
2.4826l5E+00 
2.497526E+00 
?S~4Ro?F+()() 

2.54i848E+00 
2.7 I 7235E+OO 
2.897468E+OO 
2.904724E+00 
2.94lS17E+00 
2.953643E+00 
2.971383E+00 
3.015732E+00 
:1. :05 1 SOE+OO 

.'.3 I 94D6E+00 

.1 ,,147:'86E+00 
3,,"18621 E+oo 
3.-+ 1 2284E+00 
~.4-':778E+()0 

-'.-+8.;.{) 14E+00 
.'.54S+.+5E+(){) 
.1.6-'00 18E+OO 
-'.685579E+00 
3.7oo396E+00 
-'.722620E+00 
.'.'7781 82E.,.CX} 
.'.7<)3288E+00 
4.055024E+lX) 

il 
eiatom 

3.8226IE+OI 
3.95123E+OI 
3.99614E+Ol 
4.27108E+OI 
4.43644E+0 1 
4.46142E+OI 
4.46460E+O 1 
4.45616E+O 1 
4.49330E+Ol 
4.5520IE+Ol 
4.6AA97F+O 1 

4.82245E+O 1 
4.84526E+O 1 
4.85576E+Ol 
4.83669E+O 1 
4.87784E+O 1 
4.93388E+Ol 
4.97089E+OI 
5.11998E+OI 
5.25055E+Ol 

5.39662E+OI 
5.476l4E+Ol 
5.52508E+01 
5.55131 E+OI 
5.557IOE+01 
S.54309E+Ol 
5.5063 1 E+O 1 
5.43500E+Ol 
5.3 1 445E+0 1 
5.1191lE+Ol 
4.77987E+Ol 
4.04S55E+O 1 
2.oo337E+O 1 

-1.36229E+OI 
-6.24ll4E+Ol 

I.4S703E+Ol 
5.62027E+O 1 
5.64494E+Ol 
4.0168IE+OI 
6.94009E+00 
S.65153E+OI 
8. 1 7379E+O 1 
8.23065E+O I 
6.5 I 780E+O I 
6.11562E+O 1 
6.1 0278E+O I 
5.966621:.+01 
5.74518E+Ol 
6.02481 E+O 1 
6.36669E+0 1 
66fiR 1 OF+O 1 

6.93427E+O 1 
6.94312E+0 1 
6.91174E+OI 
6.83151 E+O I 
6.94D38E+0 1 
7.05821 E+O 1 
7.1-'213E+Ol 
7 .18289E+0 1 
7.17837E+OI 
7.13393E+01 
7.20356E+OI 
7.28614E+OI 
7.3014IE+01 
7,47009E+01 

h 
eiatom 

3.0838E+Ol 
3.064IE+Ol 
3.0533E+OI 
2.9527E+OI 
2.86l2E+Ol 
2. 8402E+0 1 
2.8346E+Ol 
2.8276E+Ol 
2.8563E+Ol 
2.8304E+Ol 
?7fiI4F+OI 

2.6402E+Ol 
2.6157E+OI 
2.5878E+01 
2.5805E+Ol 
2.6242E+Ul 
2.5973E+Ol 
2.573IE+01 
2,4531 E+OI 
2.335\n;;+o 1 

2. 1752E+01 
2.025IE+01 
1.8868E+OI 
1.7580E+Ol 
1.6394E+01 
1.5296E+Ol 
1.4238E+Ol 
1.3180E+Ol 
1.2203E+Ol 
I.l315E+Ol 
I.0507E+Ol 
9.7718E+OO 
9.2162E+00 
9.0539E+OO 
9.0141E+00 
1.0642E+02 
6.2470E+OI 
6.0914E+Ol 
3.6893E+01 
3.2448E+Ol 
9.1278E+OI 
5.6166E+Ol 
5.1874E+OI 
2.5265E+Ol 
2.644IE+Ol 
2.6499E+OI 
z'6816E+OI 
2.6892E+OI 
3.1718E+OI 
3.1457E+OI 
3.oo44E+01 
2.6856E+OI 
2.6500E+OI 
2.5869E+OI 
2.5705E+Ol 
2.7254E+Ol 
2.6597E+OI 
2.5S09E+01 
2A893E+OI 
2A319E+OI 
2A171E+01 
2:5024E+Ol 
2.+'+89E+01 
2A3.17E+OI 
2.2107E+01 
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\.0374E+04 
1.01 56E+04 
I.OO41E+04 
9.0836E+03 
8.3337E+03 
8. 1 734E+03 
8.13l9E+03 
8.0791E+03 
8.1 1 25E+03 
7.9207E+03 
7.4338E+03 
6.6487E+03 
6.4995E+03 
6.3334E+03 
6.290 1 E+03 
o.J~8:>E+03 

6.2007E+03 
6.0616E+03 
5.4059E+03 
.:1.RI 5 IH+03 

4. 1 946E+03 
3.6532E+03 
3. 1 840E+03 
2.775IE+03 
2,4209E+03 
2.ll29E+03 
1.8398E+03 
1.5932E+03 
1.3799E+03 
I. 1969E+03 
1.0397E+03 
9.04S1E+02 
8.1038E+02 
7.8397E+02 
7.7754E+02 
9. 1247E+03 
5.28 1 2E+03 
5.146IE+03 
3.0719E+03 
2.6910E+03 
7.5248E+03 
4.562lE+03 
4.2018E+03 
l.9l44E+03 
1.8789E+03 
1.8783E+03 
1.5765E+03 

1.8745E+03 
2. \ 977E+03 
2. I 476E+03 
1.9921E+03 
1.6657E+03 
l.6299E+03 
1.5671 E+03 
t.5510E+03 
1.6346E+03 
\ .57 \8E+03 
IA975E+03 
1.41 \9E+03 
1.3585E+03 
I.J448E+03 
1.384DE+03 
1.3345E+03 
U215E+03 
\ .1224E+03 

rr(coh+inc) 
cm2/g 

7.6l54E+OO 
7.70 I 5E+OO 
7.7468E+00 
8. I 294E+OO 
8.4363E+OO 
8.5029E+OO 
8.5202E+OO 
8.5423E+OO 
8.5752E+OO 
8.6560E+OO 
8.8646E+OO 
9.2119E+OO 
9.2795E+OO 
9.3555E+OO 
9.3754E+OO 
9.4050E+OO 

9,4776E+OO 
9.5422E+OO 
9.8530E+OO 
IOI.:1?F+OI 

1.0407E+01 
1.0646E+OI 
I.0858E+OI 
l.I040E+OI 
1.1 I 92E+O 1 
1.13 I 2E+O I 
1.I400E+Ol 
1.1 455E+Ol 
1.1477E+01 
1. 1 467E+01 
I. 1 425E+OI 
1.1351E+Ol 
1.1273E+01 
1.1246E+OI 
I. 1 239E+Ol 
l.1228E+OI 
1.1201E+01 
1.1200E+OI 
1.1171E+OI 
I.ll63E+Ol 
1.l150E+Ol 
1.1118E+OI 
1.1112E+01 
I.0950E+01 
1.0769E+Ol 
1.0762E+OI 
I.0723E-t-OI 

I.0711E+01 
1.0692E+OI 
1.0645E+Ol 
1.0549E+OI 
1.0313E+Ol 
1.0282E+Ol 
1.0225E+OI 
1.0210E+Ol 
1.0187E+01 
1.01 29E+OI 
1.0057E+01 
9.9654E+00 
9.9030E+00 
9.8864E+OO 
9.86 1 4E+00 
9.799IE+OO 
9.7822E+00 
9,4910E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE-t-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

2.026E+OO 
1.996E+OO 
1.980E+OO 
l.853E+OO 
1.754E+OO 
1.733E+OO 
l.728E+OO 
1.721E+OO 
1.71OE+OO 
1.685E+OO 
1.62IE+OO 
1.516E+OO 
l.496E+OO 
1.474E+OO 
l.468E+OO 
IA.39E+OO 

1.438E+OO 
l.4l9E+OO 
1.327E+OO 
l.24IE+OO 
1.I61E+OO 
1.086E+OO 
1.016E+OO 

.9.506E-Ol 
8.892E-Ol 
8.318E-Ol 
7.78IE-Ol 
7.279E-OI 
6.809E-Ol 
6.370E-Ol 
5.959E-Ol 
5.574E-OI 
5.295E-OI 
5.214E-OI 
5.194E-OI 
5.163E-OI 
5.09IE-OI 
5.087E-OI 
5.014E-0l 
4.994E-OI 
4.964E-01 
4.89IE-Ol 
4.878E-Ol 
4.563E-Ol 
4.279E-Ol 
4.268E-OI 
4.215[;01 

4.198E-OI 
4.173E-Ol 
4.lIIE-01 
3.993E-OI 
3.735E-Ol 
3.704E-Ol 
3.648E-Ol 
3.633E-OI 
3.612E-01 
3.559E-OI 
3,494E-01 
3,416E-OI 
3.364E-Ol 
3.35IE-Ol 
3.33\E-OI 
3.282E-OI 
3.269E-OI 
3.058E-Ol 
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r,BLE I: Fonn factors, attenuation and scattering cross-sections. Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000'keV - Continued. 

E 
keY 

4.334821 E+OO 
4.633924E+00 
4.953664E+OO 
5.295467E+00 
5.660855E+00 
6.051 453E+00 
6.469004E+00 
6.9 I 5365E+00 
7.392525E+00 
7.902609E+00 
8. 447890E+00 
9.030794E+00 
9.653919E+00 
I .032004E.O 1 

I.I03212E+Ol 
1.1 79334E+Ol 
I. 240435E+OI 
[.259421 E+O I 
1.260708l:::+U I 
1.264484E+O 1 
1.272079E+O I 
1.291065E+Ol 
I. ,47t'197R-I-01 
I. 440688E+OI 
1.46244IE+Ol 
1.468320E+O I 
1,477139E+OI 
1.4~N IlSbE+U I 

1.503977E+O I 
1.526997E+01 
1.533 1 35E+O 1 
1.540095E+O I 
1.542343E+O I 
1.565363E+O I 
1.646362E+O I 
1.759961E+OI 
1.88 I 398E+O I 
2.011215E+Ol 
2. 1 49988E+0 I 
2.298338E+Ol 
2.456923E+O 1 
2.626450E+O I 
2.807676E+O 1 
3.00 1405E+O 1 
3.208502E+O 1 
l429889E+O 1 

.1.66655 [E+O 1 
3.919543E+Oi 
·t 1 89992E+O 1 
·.1479101 E+OI 
4.7881 59E+O 1 
5.118542E+Oi 
5,47J n 1 E+Ol 
5 ,849270E+O 1 

6.684.' 18E+0 j 
7.:~55.'6E.,.OI 

7 ,6:;S578E+O \ 
:-;,1 fl.'i6-1-0F.+O 1 

:'U8 1980E+O 1 

8.51 0275E+O 1 

8.544487E+0 1 
S.595806E+O 1 
:-;.1;':\lUD\lc+UI 

9 . .'.' I ,:n:'E+OI 

fl 
e/atom 

7.57633E+Ol 
7.65627E+OI 
7.73507E+OI 
7.78560E+OI 
7 .80563E+0 1 
7 . 82469E+0 1 
7 .82433E+O I 
7. 82066E+01 
7.80743E+OI 
7.79069E+Ol 
7.76747E+OI 
7.74289E+OI 
7.70484E+OI 
7,65139E-I-OI 
7.57526E+Ol 
7.44692E+OI 
7.20647E+OI 
6.93694E+OI 
o.BY254l:::+U I 

6.62102E+0 1 
6.93552E+O I 
7.21315E+OI 
74242]E+01 
7,42598E+O I 
7.30572E+O I 
7 . 1 4892E+O 1 
7.31 078E+o 1 
1.4;) U/ E+V 1 

7.4642IE-I-OI 
7.46766E+OI 
7.401 46E+OI 
7 .48024E+O 1 
7.50298£+01 
7 .61906E+0 1 
7.79302E+OI 
7.91574£+01 
7.99 1 49E+Ol 
8.04206E+Ol 
8.07590E+Ol 
8.09858E+O 1 
8.11377E+Ol 
8.13026E+0 1 
8. 1 3663E+O I 
8.)4085E+0 I 
8.14083E+01 
8.13527E+OI 
8 . 12794E+O I 
8.1 1 946E+OI 
8.: 1020£+01 
R.l00.!OE+OI 
8.09015E+OI 
8.07947E+0 1 

8.06827E+01 
8.05618£+01 
8.042tl7E+O I 
8.02686E+0 1 

8.00661 £+0 1 
7,97690E+OI 
"7.91784E+Ol 
'7 .)\5868E+0 1 
7.75.'l70E+OI 
762807E+O 1 
7.75904E+O 1 
1.8!t'UIl::+Ul 
8 (}()2-+6E+OI 

h 
e/atom 

2.0 1 29E+01 
1.8336E+OI 
1.6646E+OI 
1.5026E+OI 
l.3581E+OI 
1.2280E+OI 
1.1095E+OI 
1.0039£+01 
9.0857E+00 
8.22IOE+00 
7. 4479E+00 
6.7354E+00 
6.0270E+00 
"iA.O?lP.OO 

4.8327E+OO 
4.3245E+00 
3.9797E+00 
3.8824E+OO 
3.tfl:>'Jl:::+W 
3.857IE+00 
9.9955E+00 
9.7442E+00 
9.0459E+00 
8.0525E+00 
7.84S0E+OO 
7.7903E+00 
1.0832E+OI 
I.O:j{j3E+O I 

1.0506E+OI 
1.0239£+0 [ 
1.0169£+01 
1.1689E+O[ 
1.1663E+Ol 
1.1400E+Ol 
1.0543E+Ol 
9.4813E+00 
8.5258E+00 
7.6618E+00 
6.8829E+00 
6. 1862E+00 
5.563IE+00 
5.0021£+00 
4.4664E+00 
3.9805E+00 
3.5398£+00 
3. 1 474E+00 
2.8006E+00 
2.4940E+00 
2.2227E+00 
1.9825£+O{) 
1.7695E+00 
1.5807E+00 
1.41 29E+00 
1.2610E+00 
I. I 264E+OO 
1.<Xl51 E+OO 
8.9427E-OI 
7.9602E-OI 
7.0702E-01 
6.7349E-OI 
6.547RE-OI 
6.4993E-()I 
.'.1 15.~E+OO 
5.041/E+OO 
2.7;89E+00 

9.5606E+02 
8.1 469E+02 
6.9 1 87E+02 
5.8422E+02 
4.9396E+02 
4. 1 780E+02 
3.531IE+02 
2.9890E+02 
2.5305E+02 
2.1418E+02 
1.8 I 52E+02 
1.5356E+02 
1.2854E+02 
1.0777R+02 
9.0191£+01 
7.5498E+OI 
6.6055E+01 
6.3468E+OI 
6.J29'JE+Ul 

6.2803E+OI 
1.6 1 78E+02 
1.5539E+02 
1.3820E+02 
1.1508E+02 
1.I045E+02 
1.0924E+02 
1.5098E+02 
1.4,07E+02 

1.4382E+02 
l.3805E+02 
1.3657E+02 
1.5627E+02 
1.5569E+02 
1.4994£+02 
1.3 1 85E+02 
1.1092£+02 
9.3302E+OI 
7.8435E+01 
6.59 1 3E+0[ 
5.5417E+0[ 
4.6619E+OI 
3.9212E+OI 
3.2753E+0[ 
2.7305E+01 
2.2715E+01 
1.8893E+01 
1.5726£+01 
1.3101 £+01 
L0922E+Ol 
9.1 1 28E+00 
7.6090E+00 
6.3582E+OO 
5.3 I 66E+OO 
4.4386E+00 
J.7088E+OO 

3.0960E+OO 
2.5767E+OO 
2.1 456E+OO 

1.7827E+00 
1.6543£+00 
1,58-1-1 E+OO 
1.5661E+00 
7A619E+OO 
7.1742E+OO 
6,O .. BIE+OO 

cr(coh+inc) 
cm2/g 

9. I 856E+OO 
8.8683E+OO 
8.5413E+OO 
8.2068E+OO 
7.8668E+OO 
7.5235E+OO 
7. I 787E+OO 
6.8344E+OO 
6,4922E+OO 
6. 1 537E+00 
5.8204E+00 
5.4937E+00 
5.1 745E+OO 
4.864tE+OO 
4.5633E+OO 
4.2729E+OO 
4.0602E+00 
3.9975E+00 
3.99JJE+OO 

3.9811E+OO 
3.9566E+OO 
3.8964E+OO 
3.7253E+00 
3.4690E+OO 
3.4130E+OO 
3.3982E+OO 
3.376IE+OO 
.3.32 J 8E+OO 

3.3102E+00 
3.2553E+00 
3.2409E+OO 
3.2247E+OO 
3.2195E+OO 
3. 1 670E+00 
2.9926E+OO 
2.7727E+OO 
2.5650E+00 
2.3693E+00 
2. 1 854E+00 
2.0131£+00 
1.8521E+00 
1.70]9E+00 
I.S622E+OO 
1.4325E+OO 
1.3125E+OO 
1.20 I 6E+OO 
1.0993E+OO 
I.0053E+OO 
9.1889£-01 
8.3973E-O! 
7.6733E-Ol 
7.0122E-Ol 
6.4095E-01 
5.861IE-"01 
J.3617E-OI 

4.9105£-01 
4.5007E-OI 
-1-.1298E-01 
.17944E-OI 
3.6719E-OI 
3.6030E-OI 
3.585IE-Ol 
3.5585E-OI 
J,4914E-OJ 

,1,2179E-OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.oooE+OO 
O.oooE+oo 
O.OOOE+oo 
0.000£+00 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
0.000£+00 
0.000£+00 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
S.922E+OO 
:U01E+OO 

4.824E+OO 

nm 

2.860E-OI 
2.676E-OI 
2.503E-OI 
2.34IE-OI 
2.190E-OI 
2.049E-OI 
1.917E-0l 
1.793E-OI 
1.677E-OI 
1.569E-OI 
1.468E-0] 
1.373E-OI 
1.284E-01 
1.20lE-0! 
J.l24E-OI 
1.051E-OI 
9.995E-02 
9.845E-02 
9.834E-02 

9.805E-02 
9.747E-02 
9.603E-02 
9.200E-02 
8.606E-02 
8,478E-02 
8.444E-02 
8.394E-02 
lU70E-02 

8.244E-02 
8.119E-02 
8.087E-02 
8.050E-02 
8.039E-02 
7.920E-02 
7.53 tE-02 
7.045E-02 
6.590E-02 
6.1 65E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.131E-02 
3.864E-02 
3.6]5E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422£-02 
2.266E-02 
2.120E-02 
1.983E-02 

1.855E-02 
1.735£-:-02 
1.623E-02 
1.518£--02 
1.479E-02 
1,457E-02 
1.451E-02 
1.442E-02 
1,420E-02 

1.329E-02 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E II h jl. a(coh+inc) ILK A 
keY elatom elatom cm2/g cm2/g cm1/g nm 

9.975239E+01 8.05 1 26E+O 1 2.4627E+00 5.0830E+OO 2.9712E-OI 4.074E+OO 1.243E-02 

1.066353E+02 8.07956E+O I 2.2109E+00 4.2687E+OO 2.7487E-OI 3.433E+OO U63E-02 
1.139931E+02 8.09776E+O I 1.9839E+00 3.5833E+OO 2.548IE-OI 2.89 I E+OO 1.088E-02 
1.218587E+02 8.11 005E+O 1 1.7796E+00 3.0067E+OO 2.3672E-OI 2.432E+OO 1.0 I 7E-02 

1.302669E+02 8.11831E+OI 1.5932E+00 2.5181E+OO 2.204IE-01 2.041E+OO 9.518E-03 
1.3!J2553B+02 8. I 2370E+o 1 1.4262E+00 2. I 086E+OO 2.0569E-OI 1.7 I 3E+OO 8.903E-03 
1.48864OE~ 8. I 2709E+OI 1.2766E+00 1.7656E+OO 1.924OE-OI 1.437E+00 8.329E-03 
1.591356E+02 8. 12905E+O 1 1.1428E+00 1.4785E+OO \.8038E-01 1.205E+OO 7.791E-{}3 
I. 70 1 I 59E+02 8. I 2998E+O I 1.023IE+00 1.2382E+OO 1.6951E-OI 1.01lE+OO 7.288E-03 
1.818539E+02 8.13018E+OI 9.1573E-OI 1.0368E+OO 1.5964E-01 8.473E-01 6.818E-03 
1.9440 18E+02 8. I 2980E+O I 8.1924E-OI 8.6765E-01 1.5067E-01 7.098E-01 6.378E-03 
2.078156E+02 8. 12900E+O I 7.3300E-01 7.262IE-01 1.4251E-01 5.947E-01 5.966E-03 
2.22 1 548E+o2 8. 12792E+o 1 6.559IE-OI 6.0788E-OI 1.3505E-OI 4.982E-01 5.58IE-03 
2.374835E+02 8. 1 2665E+OI 5.8698E-OI 5.0889E-OI 1.2822E-01 4.174E-01 5.221E-03 
2.538699E+02 8. 1 2527E+OI 5.2535E-01 4.2606E-01 1.2194E-Ol 3.496E-OI 4.884E-03 
2.7 I 3869E+02 8.1 2382E+OI 4.7023E-OI 3.5674E-01 1.1615E-01 2.929E-OI 4.569E-03 
2.901 I 26E+02 8. I 2234E+0 I 4.2093E-01 2.9873E-01 1.l079E-01 2.454E-01 4.274E-03 

3.10 1304E+02 8. 1 2087E+o 1 3.7684E-01 2.5018E-01 1.0581E-OI 2.056E-Ol 3.998E-03 
3.3 1 5294E+02 8.1 1 943E+0 1 3.3739E-OI 2.0953E-01 1.0117E-01 1.722E-Ol 3.74OE-03 
3.544049E+02 8.11803E+O I 3.02IOE-OI 1.7550E-OI 9.6827E-02 1.443E-OI 3.498E-03 
3.788588E+02 8.1 1 668E+oI 2.7052E-OI 1.4701E-01 9.2742E-02 1.209E-OI 3.273E-03 
4.05000IE+02 8.1 1 54OE+O 1 2.4226E-OI 1.2316E-OI 8.8889E-02 1.0 13E-OI 3.06IE-03 
4.32945IE+02 8.11418E+01 2.1697E-OI 1.0318E-OI 8.524IE-02 8.484E-02 2.864E-03 

J. Phys. Chern. Ref. Data. Vol. 24, No.1, 1995 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 567 

Pb Z= 82 

Atomic weight - 2.072000E+02 g/mol. nominal density p (g/cm3
) - 1.l330E+OI 

Il.(barnslatom) - j.L(cm2Ig) X 3.44064E+02. E(eV) j.L(cm2/g) - !2(e1atom) X 2.03090E+05 

23 edges. Edge energies (ke V): 

K 
M 
M 
N 
N 
o 

r
V 

IV 
VII 

V 

8.80045E+OO 
3.85070E+OO 

'A.,.48400E+OO 
4.mOOE-OO 
1.47300E-OO 
1.92000E-02 

L 
M 
N 
N 
o 
P 

I 
II 

V 

II 
I 

1.58608E+OO L 
3.55420E+OO M 
8.93600E-OO N 
4.12900E-OO 0 
1.04800E-OO 0 
1.16904E -02 P 

Relativistic correction estimate irel (H82,315CL) - -1.900IE+OO, -1.1 136E+OO e1atom 
Nuclear Thomson correction iNT - -1.7802E-02 e/atom 

E 
keY 

4.813430E-03 
4.887105E -03 
4.906751E-03 
4.93622IE-03 
5.009896E-03 
1.069000E-02 
1.14276IE-02 
1.145657E-02 
1.l63193E-02 
1.1 67869E-02 
1.174883E-02 
1.I92419E-02 
1.221612E-02 
1.305903E-02 
l.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
I .823053E -02 
1.881600E-02 
1.9104OOE-02 
1.918080E-02 
1.929600E-02 
J.948844E-02 
1.9584OOE-02 
2.083314E-02 
2. I 36400E-02 
2.169100E-02 
2. I 77820E -02 
2.190900E-02 

2.223600E -02 
2.227063E -02 
2.380730E -02 
2.54500IE-02 
2.720606E-02 
2.908327E -02 
3. I 09002E-02 
3,323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E - 02 
4.:'40 198E -02 
-1.639671 E-02 
-1-.959809E-02 
5.:'02035[-02 
5.667876[-02 
6.058959[-02 
6.-1-77028E-02 
6.923942E - 02 

il 
e/atom 

3.3884IE+OO 
2. I 6509E+OO 
7.08129E-Ol 
2.21405E+OO 
3.52849E+OO 
6. 12 I 59E+OO 
5.67907E+OO 
5.64148E+OO 
5. I 9902E+OO 
4.68408E+OO 
5.2 I 287E+OO 
5.66050E+OO 
5.90044E+OO 
6.07869E+00 
6.02655E+OO 
5.8 I 490E+OO 
5.45014E+OO 
4.89700E+OO 
4.02014E+OO 
3.29032E+OO 
2.5 I 533E+OO 
1.79 I 46E+OO 
2.34505E+OO 
2.6426IE+OO 
2.68664E+OO 
2.28932E+OO 
1.86513E+OO 
1.37937E+OO 
9 .80532E -0 1 
1.22209E I 00 

1.300IIE+00 
1.29420E+00 
6.54426E-OI 
1.46130E-01 

-8.49767E-01 
- 1 .26341 E+OO 
- 1.18520E+00 
-4.30245E-01 

1.1 24.wE+00 
3.-1-9835E+00 
6.58-iOOE+00 
1.01580E+01 
1.39223E+0 1 
1.75636E+0 1 
::.081 08E+0 1 
2.J·n49E+OI 
2.54864E ... 0 1 
2.6 7900E+0: 
2.74834E+O: 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.8636E+OO 
2.8 I 73E+OO 
1.3573E+OO 
1.2692E+OO 
1.2659E+OO 
1.2463E+OO 
1.2411E+OO 
2.2376E+OO 
2. I 885E+OO 
2.1105E+OO 
1.9076E+OO 
1.70 I 8E+OO 
1.4986E+OO 
1.3107E+OO 
I. 1 436E+OO 
9.9837E-OI 
9.3683E-OI 
9.0880E-Ol 
9.0157E-Ol 
2. 1 978E+OO 
2.2270E+OO 
2.242 1 E+OO 
2.4791E+OO 
2.6027E+OO 
2.6896E+00 
2.7 I 43E+00 
3.4302[;+00 

3.5893E+00 
3.6069E+00 
4.5357E+00 
5. 8566E+00 
7.6272E+00 
9.8580E+00 
1.2488E+OI 
1.5367E+01 
1.8258E+01 
2.0870E+OI 
2.2914E+01 
2.-1-161E+01 
2.4492E+0 1 
2.3914E+01 
2.2553E+OI 
::.0610E+01 
: .8316E+0 1 
1.5890E+01 
1.351IE+01 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOF.-H1O 
1. I 782E+05 
1.1421E+05 
2.5787E+04 
2.2557E+04 
2.244IE+04 
2. I 759E+04 
2. I 582E+04 
3.8679E+04 
3.7273E+04 
3.5086E+04 
2.9667E+04 
2.4757E+04 
2.0394E+04 
1.6685E+04 
1.3619E+04 
1.1 122E+04 
1.0112E+04 
9.66 I 3E+03 
9.5460E+03 
2.3 I 32E+04 
2.3207E+04 
2.325IE+04 
2.41 68E+04 
2.4742E+04 
2.5 1 82E+04 
2.5312E+04 
J.1797C"f"04 

3.2783E+04 
3.2892E+04 
3.8692E+04 
4.6736E+04 
5.6937E+04 
6.8839E+04 
8.1576E+04 
9.3901 E+04 
1.0437E+05 
1.II60E+05 
1.1462E+05 
1.1306E+05 
1.072IE+05 
9.7922E+04 
8.6389E+04 
7.3850E+04 
6. I 393E+04 
4.9824E+04 
3.9629E+04 

II 
III 
II 

III 
II 

1.52000E+OO 
3.06640E+OO 
7.63900E-OO 
1.42900E-OO 
8.60000E-02 
4.91166E-03 

cr(coh+inc) 
cmZtg 

3.9317E-06 
4.2792E-06 
4. 17'i7F-0tl 

4.5238E-06 
4.911IE-06 
2.3074E-04 
3.1 352E-04 
3.J716E-04 
3.3983E-04 
3.4607E-04 
3.5558E-04 
3.8019E-04 
4.2384E-04 
5.7oo8E-04 
7.6292E-04 
1.0159E-03 
1.3460E-03 
1.7746E-03 
2.328IE-03 
2.643IE-03 
2.8082E-03 
2.8534E-03 
2.922IE-03 
3.0393E-03 
3.0987E-03 
3.9486E-03 
4.3527E-03 
4.61 49E-03 
4.6865E-03 
4.795413-03 

5.0749E-03 
5.105IE-03 
6.5687E-03 
8.4115E-03 
1.0720E-02 
1.3598E-02 
1.7169E-02 
2.1575E-02 
2.6988E-02 
3.3602E-02 
4.1648E-02 
5.1385E-02 
6.31I3E-02 
7.717IE-02 
9.394IE-02 
1.1385E-01 
1.3737E-01 
1.6503E-01 
1.97.wE-01 

L 
M 
N 
N 
o 

j.LK 
cm2/g 

III 
[V 

III 
VI 
IV 

O.OOOE+OO 
O.OOOE+OO 
OOOOE",OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE1-00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.(XlOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 

1.30352E+0 1 
2.58560E+OO 
6.44500E-Ol 
l.38100E-OI 
2.18000E-02 

nm 

2.576E+02 
2.537E+02 
2.527E",02 

2.512E+02 
2.475E+02 
1.160E+02 
1.085E+02 
1.082E+02 
1.066E+02 
1.062E+02 
1.055E+02 
1.040E+02 
1.015E+02 
9.494E+01 
8.88IE+OI 
8.308E+01 
7.772E+01 
7.270E+01 
6.801E+OI 
6.589E+OI 
6.490E+01 
6.464E+01 
6.425E+01 
6.362E+01 
6.331 E+O 1 
5.95IE+OI 
5.803E+OI 
5.716E+Ol 
5.693E+01 
5.659E+Ol 
5.576E+01 
5.567E+01 
5.208E+01 
4.872E+01 
4.557E+01 
4.263E+01 
3.988E+01 
3.73IE+01 
3.490E+0 1 
3.264E+01 
3.054E+Ol 
2.857E+OI 
2.672E+01 
2.500E+01 
2.338E+01 
2.187E+01 
2.046E+01 
1.914E+01 
1.791 E+O I 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

7.AOI695E-02 

7.91241IE-02 
8.428000E-02 
8,458368E-02 
8.557000E-02 
8.~400E-02 
8.643000E-0~ 
8.772000E-02 
9.041995E-02 
9.665893E-02 
!.02704OE-OI 
1.033284E-OI 
I.042760E -0 1 
1 .046952E -0 1 
1.05324OE-OI 
1.068960E-OI 
l. (0458IE-01 
I. 180797E -01 
1.26227JE-OI 

1.349368E-01 
1.353380E-OI 
1.374095E-01 
1.379619E-01 
l.387905E-01 
1.400420E-0I 
1.408620E-Ol 
1.421855E-OI 
1.427571E-01 
1.436145E-01 
1.442475E-Ol 
1.44354OE-OI 
1.457580E-OI 
1.465635E-OI 
1.471 527E-01 
1 ,480365E -0 I 
1.502460E -01 
I.S4200SE-O 1 

1.648404E - 0 I 
1.7621 44E-OI 
1.883732E-01 
2.013709E-OI 
2.152655E -01 
2.301188E-OI 
2 .459970E - 01 
2.629708E-OI 
2.811158E-OI 
3.005128E-01 
).212482E-OI 
).4.'-+1 43E-0\ 
.I.671099E -01 
3.924-1OSE -0 1 
-1046420E -0 1 
..f108.'5SE-OI 
-+.12--187IE-OI 
4.149645E-Ol 

-+.~95189E-OI 

-1-.~11580E-OI 

-+.~6-+9(}OE-OI 

.1. 3.;0 2-1-·0E - () 1 
-1- . .\..f7648E -0 1 
-" .. ·17.-1760E--OI 
··U.'90-lOE-01 
4.--iS-l657E-OI 
4. 79-1-09RE _. 0 1 
5.12--189IE-OI 

fl 
e/atom 

2.759ROE .. Ol 

2.71926E+01 
2.60022E+0 1 
2.58519E+0 1 
2.49747E+OI 
2.38305E+OI 
2.49774E+01 
2.58943E+OI 
2.63161E+OI 
2.60953E+O 1 
2.5 1 822E+0 1 
2.49953E+01 
2.45098E+O 1 
2.38244E+OI 
2.44499E+0 1 
2.49052E+OI 
2.50 147E+0 I 
2.46519E+0 I 
2.4012SE+Ol 

2.309 1 5E+0 1 
2.30368E+O 1 
2.26752E+0 1 
2.24527E+01 
2.25043E+O 1 
2.24463E+O 1 
2.23694E+01 
2.2 1 897E+0 I 
2.20244E+0 1 
2.20538E+0 I 
2.20363E+0 I 
2.203IOE+OI 
2.193\IE+OI 
2. I 8494E+0 I 
2. I 7475E+0 I 
2. 1 7399E+0 1 
2.16148E+01 
2.13110E101 

2.03907E+O 1 
1.93663E+0 I 
1.82872E+OI 
1.72039E+01 
1.6\834E+0 I 
1.53101E+01 
1.46794E+O 1 
1.43928E+O I 
1.45214E+01 
1.51233E+OI 
1.62088E+0 1 
1.77399E+Ol 
1.961 45E+OI 
2.16247E+01 
2.24077E+0 1 
2.250 I3E+O 1 
2.21556E+0 1 
Z.27816E.,.OI 

2.34580E+01 
2.36418E+OI 
~,41533E+OI 

2,4544(}E+0 1 
2,43947E+0 1 
2,49579E+0 i 
2.58547E+Ol 
2.6369~E+0 l 
2.94526E+01 
:U--1-085E+Ol 

12 
elatom 

I. I J04E .. OI 

9.3444E+00 
7.7509E+00 
7.6677E+00 
7.4054E+00 
7.3 I 65E+00 
9.3836E+00 
8.9716E+00 
8. 1 838E+00 
6.6942E+00 
5.6160E+00 
5.5211E+00 
5.3820E+00 
5.3224E+00 
6.514OE+00 
6.2743E+00 
5.7855E+00 
4.9423E+00 
4.2460E--I-OO 

3.674IE+00 
3.6512E+00 
3.5374E+00 
3.5082E+00 
3.7780E+00 
3.7306E+00 
3.701IE+00 
3.656 1 E+OO 
3.6377E+00 
3.8378E+00 
3.8247E+00 
3.8226E+00 
3.7968E+00 
3.7837E+00 
3.7750E+00 
3.8797E+00 
3.8586E+00 
3.S-1-10E I 00 

3.9496E+00 
4.2868E+00 
4.8926E+00 
5.8050E+00 
7.0547E+00 
8.6547E+00 
I.059IE+OI 
1.2815E+OI 
1.5243E+01 
1.7763E+OI 
2.0243E+OI 
2.2547E+OI 
2.4557E+OI 
2.6183E+OI 
2.6778E+OI 
2.7036E+01 
2.7101 E+OI 
2.8 I 26E.,.O I 

2.8328E+01 
2.8398E+01 
2.86\3E+0 I 
2.8852E+OI 
2.8912E+O I 
2.9630E+OI 
2.9868E+O\ 
3.002\ E+OI 
J.0808E+OI 
3.\ \75E+0\ 
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lIOJ7F. .. 04 

2.3985E+04 
1.8677E+04 
1.8411E+04 
1.7576E+04 
1.7295E+04 
2.2049E+04 
2.077IE+04 
1.838 1 E+04 
1.4065E+04 
l.l IOSE+04 
1.0852E+04 
1.0482E+04 
1.032SE+04 
1.2561E+04 
1.I92IE+04 
1.0637E+04 
8.500SE+03 
6.8330E+03 

5.5298E+03 
S.479IE+03 
5.2283E+03 
5. I 644E+03 
5.5282E+03 
5.4101E+03 
5.3361E+03 
5.2222E+03 
5.175 1 E+03 
5.4272E+03 
5.3850E+03 
5.3780E+03 
5.2902E+03 
5.2430E+03 
5.2100E+03 
5.3225E+03 
5.2 I 58E+03 
S.062SEI03 

4.8660E+03 
4.9407E+03 
5.2748E+03 
5.8545E+03 
6.6557E+03 
7.6382E+03 
8.7436E+03 
9.8968E+03 
1.1012E+04 
1.200SE+04 
1.2797E+04 
1.3334E+04 
1.3585E+04 
1.3550E+04 
1.344OE+04 
1.3365E+04 
1.3343E+04 
1.3765E.,.0-4 

1.3714E+04 
1,3694E+04 
1.36:?5E+04 
1.3532E+04 
1.3506E+O--l 
1.3758E+04 
1.3665E+04 
1.3595E+O.! 
1.305IE+04 
1.2354E+04 

a(coh+inc) 
cm2/g 

? l51OF.-OJ 

2.7881E-O\ 
3.2633E-01 
3.2923E-OI 
3.3874E-01 
3.4208E-01 
3.4712E-01 
3.5985E-01 
3.8714E-Ol 
4.5333E-OI 
5.214OE-Ol 
5.2864E-OI 
5.3969E-OI 
5.4461E-01 
5.5202E-01 
5.7071E-Ol 
6.1390E-Ol 
7.1000E-Ol 
8.1780E-Ol 

9.3816E-Ol 
9.4382E-Ol 
9.7320E-OI 
9.8108E-01 
9.9293E-OI 
1.0109E+OO 
1.0227E+00 
1.04 I 9E+00 
1.0502E+OO 
1.0627E+OO 
1.0719E+OO 
1.0735E+OO 
1.0941E+OO 
1.IOS9E+OO 
1.1 I 46E+OO 
1.1 277E+00 
1.1605E+00 
1.2 1 99E+00 

1.3828E+OO 
1.5613E+OO 
1.7559E+00 
1.9673E+00 
2. I 956E+00 
2.4410E+00 
2.7037E+OO 
2.9834E+00 
3.2798E+00 
3.5924E+00 
3.9203E+OO 
4.2627E+00 
4.61 83E+00 
4.9856E+OO 
5. I 577E+OO 
5.2438E+OO 
5.2667E+OO 
5.3008E.,.OO 

5.3632E+00 
5.3855E+00 
5.4579E+00 
5.54S5E+00 
5.5687E+OO 
S.6OJ4E+OO 
5.6894E+OO 
5.7490E+OO 
6.l412E+OO 
6.5374E+OO 

OOOOF..j..()() 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
0.000£+-00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001:.,.00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.cX)OE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

1.67SE+Ol 

1.567E+O) 
1.471E+01 
1.466E+0\ 
1.449E+01 
1.443E+OI 
1.435E+01 
1.413E+OI 
1.371E+0) 
1.283E+Ol 
1.207E+OI 
1.200E+OI 
1.189E+01 
1.1 84E+OI 
1.I77E+Ol 
I.160E+OI 
1.1 22E+01 
l.050E+OI 
O.8:l2E-t-OO 

9.1 88E+00 
9.161E+OO 
9.023E+OO 
8.987E+OO 
8.933E+00 
8.853E+OO 
8.802E+00 
8.720E+OO 
8.685E+OO 
8.633E+OO 
8.595E+00 
8.589E+OO 
8.506E+00 
8.459E+00 
8.426E+00 
8.375E+00 
S.252E+00 
8.0-10E+OO 

7.52IE+00 
7.036E+00 
6.582E+00 
6.1 57E+00 
5.760E+00 
5.388E+<Xl 
5.04OE+00 
4.7 1 5E+00 
4.410E+00 
4. 1 26E+OO 
3.859E+OO 
3.610E+OO 
3.377E+00 
3. I 59E+00 
3.064E+00 
3.013E+00 
3.006E+00 
2.988EIOO 

2.955E+00 
2.944E+OO 
2.907E+00 
2.863E+00 
2.852E+00 
2.83SE+00 
2.793E+00 
2.765E+00 
2.586E+00 
2.419E+OO 
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TABu:. 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 1 0 ke V 10 E - 400-1000 Ice V - Continued. 

E 
keY 

5.478508E-Ol 
5.856525E-OI 
6.260625E-OI 
6.316100E-0l 
6.41277~E-Ol 

6.438555&--01 
6.477225E-OI 
6.573900E-01 
6.692609E-0) 
7.154399E-O) 
7. 486220E-0I 
7.600805E-0) 
7.63136IE-01 
7.648052E-OI 
1.6I119:>t::.-OI 

7.791780E-Ol 
8.1 75768E-OI 
8.739896E-O) 
8.757280E-Ol 
8.891320E-Ol 
8.927064E-01 
8.980680E-O) 
9.1 I 4720E-OI 
9 .342948E - 0 1 
9.987612E-Ol 
) .067676E+OO 
1.141 34SE+00 
1.220098E+OO 
1.304285E+OO 
) .394281 E+OO 
) .490486E+OO 
) .593329E+OO 
1.703269E+OO 

1.820795E+OO 
1.946430E+OO 
2.080733E+OO 
2.224304E+OO 
2.377781 E+OO 
2.434320E+OO 
2.47) 580E+OO 
2.481516E+OO 
2. 496420E+00 
2.533888E+00 
2.54 I 848E+00 
2.572672E+00 
2.583014E+00 
2.598528E+00 
2.6373 1 2E+OO 
2.7 1 7235E+00 
2.904724E+00 
j.W::'UILt:+W 

3.051068E+00 
3.063334E+OO 
3.081732E+00 
.1.105150E+OO 
3.1 27728E+OO 
3.31 9406E+OO 
3.4831 ! 6E+OO 
.\536429E+00 
3.548445E+OO 
3.550646E+OO 
3.57! 97! E+OO 
3.625284E+00 
3.773686E+00 
3.793288E+00 

fl 
elatom 

3.520S3E+OI 
3.77253E+o I 
3.96148E+0) 
3.97238E+Ol 
3.94487E+O 1 
3.86459E+O 1 
3.97906E+01 
4.11016E+01 
4.20758E+O 1 
4.47919E+O I 
4.62243E+O I 
4.65277E+01 
4.64459E+O 1 
4.65329E+OI 
4.6IS286E+O I 
4.74363E+Ol 
4.88792E+0 1 
5.04050E+01 
5.04378E+OI 
5.0567IE+Ol 
5.03855E+Ol 
5.08049E+Ol 
5. 1 3939E+OI 
5.21 1 87E+O I 
5.40284E+OI 
5.51916E+01 
5.59312E+OI 
5.63969E+0 1 
5.66806E+OI 
5.67656E+Ol 
5.66654E+0 1 
5.63856E+01 
5.:> 5874E+O1 

5.501 1 5E+0 I 
5.35497E+OI 
5.1 1302E+OI 
4.66544E+0 1 
3.47678E+0 1 
2.15013E+OI 

-1.04844E+OI 
-5.91205E+OI 

1.62019E+OI 
5.70647E+0 1 
5.71970E+OI 
4.03685E+0 1 
7.46043E+OO 
5.62406E+OI 
8.1 1 759E+O 1 
7.40074E+O 1 
6.37849E+0 1 
b.jbUNSt.+U I 

6.24888E+O 1 
6.02965E+0 1 
6.31211£+01 
6.50320E+0 1 
6.61 640E+0 1 

7.02717E+O: 
7.1 09R.1E+0 1 
7.07077£"-01 
7.01540E+01 
6. 98960E+0 1 
7.09424E+OI 
7.20451 E+O I 
7.3 1347E+0 1 
7.31748E+01 

f2 
elatom 

3.1 1 35E+OI 
3.0732E+OI 
3.0024E+OI 
2.9913E+0l 
2.9715E+Ol 
2.9662E+OI 
3. 1 420E+OI 
3. 1 224E+01 
3.0980E+01 
2.9968E+OI 
2.9142E+OI 
2.8844E+01 
2.8764E+OI 
2.9119E+OI 
Z.904:lE+01 

2.8757E+OI 
2.7813E+OI 
2.65I7E+01 
2.6479E+OI 
2.6 I 90E+0 I 
2.6114E+OI 
2.6544E+OI 
2.6270E+Ol 
2.582IE+Ot 
2.4668E+01 
2.2837E+01 
2.1 1 59E+OI 
1.9642E+OI 
I. 8274E+0I 
1.7027E+OI 
1.5901E+01 
1.4877E+OI 
1.3118:5E+01 

1.2864E+OI 
1.l912E+OI 
1.1047E+01 
1.0260E+OI 
9.5437E+OO 
9.3069E+00 
9. 1 579E+00 
9.1190E+00 
1.0431E+02 
5.9929E+01 
5.3615E+OI 
3.5762E+Ol 
3.1547E+Ol 
8.9856E+01 
5.5870E+OI 
2.9363E+OI 
2.7733E+01 
nS:ljjt:+Ul 

2.8245E+01 
2.8135E+OI 
3.2728E+Ol 
3.237IE+OI 
3.1990E+Ol 
2.8398E+OI 
2.6116E+01 
2.5488E+OI 

:'.5351 E+OI 
2.5326E+Oi 
2.6856E+01 
2.6213E+01 
2.4593E+01 
~ . .wolE+OI 

1.1542E+04 
1.0657E+04 
9.7394E+03 
9.6 1 83E+03 
9.4107E+03 
9.3562E+03 
9.8515E+03 
9.646IE+03 
9.401IE+03 
8.5069E+03 
7.9057E+03 
7.7069E+03 
7.6549E+03 
7.7325E+03 
7.6836E+03 
7.4953E+03 
6.9088E+03 
6.1618E+03 
6. 1407E+03 
5.9822E+03 
5.94IOE+03 
6.0026E+03 
5.8533E+03 
5.6 1 27E+03 
5.0161E+03 
4.3440E+03 
3.765 I E+03 
3.2695E+03 
2.8455E+03 
2.4802E+03 
2. 1 667E+03 
1.8962E+03 
1.6:556E+03 

1.4349E+03 
1.2429E+03 
1.0782E+03 
9.3678E+02 
8.1514E+02 
7.7646E+02 
7.5251 E+02 
7.463IE+02 
8.486IE+03 
4.8033E+03 
4.2838E+03 
2.8231E+03 
2.4804E+03 
7.0227E+03 
4.3024E+03 
2. 1 947E+03 
1.9390E+03 
l.n~jt:+03 

1.880IE+03 
1.8652E+03 
2.1568E+03 
2.117iF.+01 
2.0772E+03 
1.7374E+03 
1.5227E+03 
:.4637E+03 
1,4509E+03 
1.4486E+03 
1.5270E+03 
! .4685E+03 
1.3235E+OJ 
1.3064£+03 

a(coh+inc) 
cm2/g 

6.9354E+OO 
7.3326E+OO 
7.7265E+00 
7.7782E+OO 
7.8669E+OO 
7.8903E+OO 
7.9251E+00 
8.0111E+OO 
8.1 1 44E+oo 
8.4935E+OO 
8. 7448 E+OO 
8.8277E+00 
8.8495E+00 
8.8613E+OO 
8.1S818E+OO 
8.9615E+00 
9.2149E+00 
9.5518E+OO 
9.5616E+00 
9.6355E+OO 
9.6549E+00 
9.6837E+00 
9.7541E+00 
9.8695E+OO 
1.0165E+OI 
1.0438E+01 
1.0684E+OI 
1.0902E+01 
1.I09IE+Ol 
1.1 249E+01 
1.1 376E+OI 
1.1470E+OI 
1.1:5318+01 

1.1558E+OI 
1.1553E+OI 
1.1515E+01 
1.1445E+OI 
1.1343E+01 
1.1301E+01 
1.1271E+OI 
I. 1 263E+OI 
1.1251E+01 
1.1219E+OI 
1.1212E+OI 
1.1185E+OI 
1.1 1 76E+OI 
1.1162E+OI 
1.1 1 27E+OI 
1.I052E+OI 
1.0866E+Ol 
1.0761c+UI 

1.0712E+OI 
1.0699E+01 
1.0679E+01 
IOfi'i4F.+OI 
\ .0629E+01 
i .0419E+O! 
1.0236E+01 
I.OI76E+Ol 
1.0162E+Oi 
i .OI60E+OI 
1.0136E+OI 
l.oo76E+01 
9.909IE+OO 
9.8871E+OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.oooE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.COOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o.()()()c+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
Ooo()F.+OO 
O.OOOE+OO 
o J.lOOE +00 
O.OOOE+OO 
O.OOOE+OO 
O'(.lOOE+OO 
O.OOOE+OO 
0.000£+00 
O.(.lOOE+OO 
O.OOOE+OO 
O.O<X)E+OO 

h 
nm 

2.263E+OO 
2.117E+OO 
1.980E+00 
1.963E+OO 
1.933E+00 
1.926E+00 
1.914E+OO 
1.886E+00 
1.853E+00 
1.733E+OO 
1.656E+00 
1.63IE+00 
1.625E+00 
1.621E+00 
1.61:SE+OO 
1.591E+00 
1.516E+00 
1.419E+00 
1.416E+00 
1.394E+00 
1.389E+00 
1.38IE+00 
1.360E+00 
1.327E+OO 
1.24IE+00 
1.161E+00 
1.086E+OO 
I.OI6E+00 
9.506E-OI 
8.892E-OI 
8.318E-OI 
7.78IE-OI 
7.279E-01 

6.809E-OI 
6.370E-OI 
5.959E-Ol 
5.574E-OI 
5.214E-OI 
5.093E-Ol 
5.016E-01 
4.996E-OI 
4.966E-OI 
4.893E-OI 
4.878E-01 
4.819E-01 
4.800E-01 
4.77IE-Ol 
4.70IE-01 
4.563E-OI 
4.268E-01 
4.1:26t;-Ol 

4.064E-OI 
4.047E-Ol 
4.023E-Ol 
;.991E-OI 

3.%4E-O\ 
3.735E-OI 
3.560E-Oi 
,1.50GE-OI 
3.494E-01 
J,492E-OI 
1.·mE-01 
3,420E-OI 
3.2S5E-OI 
:I,269E-01 
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TABLE I: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-D.01O keY to E - 400-1000 keY - Continued. 

E 
keY 

3.831446E+OO 
3.846849E+OO 
3.869953E+00 
3.927714E+OO 
4.055024E+OO 
"-
4.33482 1 E+OO 
4.633924E~ 
4.953664E+OO 
5.295467E+OO 
5.660855E+00 
6.05 1 453E+00 
6.469004E+OO 
6.9 1 5365E+OO 
7.392525E+00 
7.902609E+OO 
8.447890E+OO 
9.030794E+00 
9.6539 1 9E+00 
1.032004E+0 1 
1.103212E+0 1 
I. 1 79334E+0 1 
1.260708E+O 1 
1.277 450E+0 I 
1.297002E+O 1 
1.302216E+OI 
1.31 0038E+0 1 
1.329590E+O 1 
1.347697E+OI 
1.440688E+OI 
1.489600E+OI 
1.5 1 24OOE+O 1 
1.518480E+0 I 
1.527600E+OI 
1.540095E+OI 
1.550400E+0 1 
1.554358E+0 I 
1.578150E+0 I 
1 • .J84494E.,.O 1 

1.594010E+OI 
1.617802E+0 I 
1.646362E+0 1 
1.759961E+OI 
1.88\398E+0 1 
2.011215E+OI 
2.149988E+0 1 
2.298338E+O 1 
2.45692JE+Ol 

2.626450E+0 1 
2.807676E+0 1 
3.001405E+Ol 
1. JOR'iO?F+O I 

3.429889E+0 1 
3.666551 E+O 1 
3.919543E+0\ 
4.1 89992E+0 I 
4.479101 E+O I 
4. 788159E+0 I 
5.118542E+Ol 
5.47172IE+01 
5.g.19270~+Ol 

6.252870E+Ol 
6.684318E+O 1 
7. I 45536E+0 1 
7.638578E+0 1 
8. 16564OE+0 1 

11 
elatom 

7.306IOE+Ol 
7.26158E+OI 
7.32920E+01 
7.40871 E+O 1 
7 .50448E+O I 
7.63426E+01 
7.72630E+Ol 
7.79592E+01 
7.87656E+01 
7.90397E+O 1 
7.91701E+0 1 
7.92972E+Ol 
7.92468E+OI 
7.9 I 802E+OI 
7.9041 6E+O I 
7.88433E+OI 
7.86366E+01 
7.82954E+01 
7.78206E+OI 
7.7 1 762E+OI 
7 .61 947E+0 1 
7 .40992E+0 1 
7.3 1 416£'tOI 
7.04638E+OI 
6.73245E+OI 
7.04488E+OI 
7.32095E+OI 
7.42235E+OI 
7.57933E+01 
7.53700E+01 
7.41 555E+OI 
7 .25905E+0 1 
7.420IOE+0 1 
7 .51978E+0 1 
7 .55924E+0 I 
7.5695IE+01 
7 .57392E+0 I 
7.J082.3E.,.01 

7.60919E+Ol 
7.72456E+01 
7 .80037E+0 1 
7.96648E+OI 
8.05990E+0 1 
8. 1 2072E+0 1 
8.16163E+01 
8.18914E+0 I 
8.2077 JE+O 1 

8.22675E+0 I 
8.23534E+0 1 
8.23744E+01 
R ?4??OF+()1 

8.23775E+0 1 
8.23113E+OI 
8.22314E+OI 
8.21424E+OI 
8.20471 E+OI 
8.19471 E+O 1 
8. 18428E+0 1 
8.17338E+0 1 
8.16P'1~+Ol 

8. 1 4905E+0 1 

8.13447E+01 
8.1 1 664E+Ol 
8.09221E+Ol 
8.05139E+0 1 

fz 
elatom 

2.4038E+OI 
2.3895E+OI 
2.4742E+OI 
2.4229E+OI 
2.3157E+OI 
2. 1 077E+OI 
1.9216E+OI 
1.749OE+OI 
1.581OE+OI 
1.4268E+OI 
1.2895E+OI 
1.165IE+0[ 
1.054OE+01 
9.5449E+00 
8.6478E+00 
7.8357E+00 
7.0842E+00 
6.3370E+00 
5.6779E+00 
5.0898E+00 
4.5557E+00 
4.0822E+00 
3.9953E+OO 
3.8979E+00 
3. 8726E+00 
9.9729E+00 
9.7275E+00 
9.5058E+00 
8.4714E+00 
7.9928E+00 
7.7840E+00 
7.7297E+00 
1.0761E+Ol 
1.0613E+Ol 
1.0493E+Ol 
1.0447E+01 
1.0 180E+OI 
1.0110E.,.01 

1.1594E+01 
1.133[E+01 
1.I029E+Ol 
9.9294E+00 
8.9312E+00 
8.0330E+00 
7.2 1 92E+00 
6.4893E+00 
5.8J6JE+OO 

5.2514E+00 
4.6894E+00 
4.1819E+00 
':\ 7?<i4F ... ()() 

3.3 1 23E+00 
2.9473E+00 
2.6246E+00 
2.3390E+00 
2.086IE+00 
1.8619E+00 
1.6631E+00 
1·.4866E+00 
1.3280~ ... (l() 

1. 1860E+OO 
1.0596E+00 
9.4428E-OI 
8.4086E-OI 
7.4709E-01 
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1.2742E+03 
1.2615E+03 
1.2984E+03 
1.2528E+03 
1.1 598E+03 
9.8746E+02 
8.4219E+02 
7.1707E+02 
6.0636E+02 
5.1 I 87E+02 
4.3275E+02 
3.6577E+02 
3.0955E+02 
2.6222E+02 
2.2224E+02 
1.8837E+02 
1.5931E+02 
1.3331E+02 
!.t 174E+02 
9.3698E+OI 
7.8453E+01 
6.576IE+OI 
6.3517E+Ol 
6.1034E+OI 
6.0396E+OI 
1.546 I E+02 
1.4858E+02 
1.4325E+02 
1.1942E+02 
1.0897E+02 
1.0453E+02 
1.0338E+02 
1.4307E+02 
1.3996E+02 
1.3745E+02 
1.365IE+02 
1.3100E+02 
1.29J8E.,.02 

1.4771E+02 
1.4224E+02 
1.3605E+02 
I. 1 458E+02 
9.6409E+OI 
8.1116E+OI 
6.8193E+OI 
5.7342E+Ol 
4.8243E+Ol 
4.0607E+01 
3.3920E+01 
2.8297£+01 
? i'i~ I F+01 

1.9613E+01 
1.6325E+OI 
1.3600E+Ol 
1. \337E+0 1 
9.4586E+00 
7.8974E+00 
6.5988£+00 
5.5177£+00 
4.6109E ... OO 

3.8521 E+OO 
3.2195£+00 
2.6838E+OO 
2.2356E+OO 
1.8581 E+OO 

a(coh+inc} 
cm2/g 

9.8443E+OO 
9.8270E+00 
9.80 I 2E+OO 
9.7366E+OO 
9.5949E+OO 
9.288 1 E+OO 
8.9690E+OO 
8.6398E+OO 
8.3027E+OO 
7.9600E+OO 
7.61 36E+OO 
7.2655E+OO 
6.9177E+OO 
6.5719E+OO 
6.2297E+OO 
5.8926E+00 
5.5620E+OO 
5.239 I E+OO 
4.9249E+OO 
4.6203E+OO 
4.3262E+00 
4.0431E+OO 
3.9884E+OO 
3.9261E+OO 
3.9097E+OO 
3.8854E+OO 
3.8256E+OO 
3.77 I 5E+OO 
3.5118E+00 
3.3864E+00 
3.3304E+00 
3.3 I 57E+00 
3.2939E+00 
3.2643E+00 
3.2402E+00 
3.231IE+00 
3. 1768E+00 
J . 1 626E.,.oo 

3.1415E+OO 
3.0896E+00 
3.029 1 E+OO 
2.8063E+00 
2.5957E+00 
2.3974E+OO 
2.2110E+00 
2.0364E+00 
1.8732E+OO 
1.7210E+00 
1.5794E+00 
1.4480E+00 
112n1F+OO 

1.2 1 4OE+00 
1.[ [04E+00 

1.01 5 IE+OO 
9.2757E-OI 
8.4740E~01 

7.7408E-Ol 
7.0714E-0\ 
6.4614E-OI 
5.9063~-Ol 

5.4020E-OI 
4.9445E-OI 
4.53OOE-01 
4.1549E-01 
3.8158E-01 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE.,.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o J)OO E ... OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

3.236E-01 
3.223E-01 
3.204E-01 
3.157E-OI 
3.058E-01 
2.860E-O' 
2.676E-0 
2.503E-0I 
2.34IE-OI 
2.190E-01 
2.049E-01 
1.917E-OI 
1.793E-OI 
1.677E-OI 
1.569E-OI 
1.468E-OI 
1.373E-OI 
1.284E-OI 
1.20lE-Ot 
1.124E-OI 
1.05IE-OI 
9.834E-02 
9.706E-(}2 
9.559E-02 
9.52IE-02 
9.464E-02 
9.325E-02 
9.200E-02 
8.606E-02 
8.323E-02 
8.1 98E-02 
8.l65E-02 
8.116E-02 
8.050E-02 
7.997E-02 
7.977E-02 
7.856E-02 
7.825E--02 

7.778E-02 
7.664E-02 
7.53IE-02 
7.045E-02 
6.590E-02 
6.1 65E-02 
5.767E-02 
5.395E-02 
j.046E-02 

4.721E-02 
4.416E-02 
4.131£-02 
3.864E-02 
3.615E-02 
3.381E-02 
3.163E-02 
2.959E-02 
L.lblSE-02 

2.589E-02 
2.422E-02 
2.266E-02 
1. 1 ?()j::-02 

L983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
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TABLE I: Form factors. attenuation and scattering cross-sections. Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E fl h IL a(coh+inc) ILK A 
keY e/atom eiatom cm2/g cm2/g cm2/g nm 

8.624441 E+O I 7.96017E+Ol 6.7514E-01 1.5898E+OO 3.5627E-01 O.OOOE+OO 1.438E-02 
8.729069E+01 7.89273E+Ol 6.6026E-OI 1.5362E+OO 3.5096E-01 O.OOOE+OO I. 420E-02 
8.756448E+Ol 7.8558IE+Ol 6.5646E-OI 1.5225E+OO 3.4960E-01 O.OOOE+OO 1.416E-02 
8.79 I 650E+O I 7.73094E+Ol 6.5162E-OI 1.5053E+OO 3.4787E-OI O.OOOE+OO 1.4IOE-02 
8. 8444S2E+O I 7.86113E+01 3.102IE+OO 7. 1 232E+OO 3.4530E-OI 5.643E+OO I.402E-02 
8.976459£+01 7.97499E+Ol 3.0313E+OO 6.8582E+OO 3.3904E-OI 5.439E+OO 1.381E-02 
9.33 1 374E+O I 8.06837E+O 1 2.8524E+OO 6.2080E+OO 3.2333E-OI 4.937E+OO 1.329E-02 
9.975239E+OI 8. I 3428E+O I 2.5665E+OO 5.2253E+OO 2.984IE-OI 4. I 73E+OO 1.243E-02 
1.066353E+02 8. I 6907E+O I 2.3054E+OO 4.3907E+OO 2.7595E-OI 3.519E+OO 1.163E-02 
1.13993IE+02 8.19070E+O 1 2.0695E+00 3.687IE+OO 2.557IE-0I 2.964E+OO 1.088E-02 
1.218587E+02 8.20504E+O I 1.8573E+OO 3.0954E+OO 2.3746E-OI 2.496E+OO l.OI7E-02 
1.302669E+02 8.2148IE+OI 1.6646E+OO 2.5951E+OO 2.21OIE-OI 2.097E+00 9.518E-03 
1.392553E+02 8.22 I 25E+O I 1,4907E+OO 2. 174 I E+OO 2.0618E-OI 1.761E+OO 8.903E-03 
1 A88640E+02 8.22539E+O I 1.3349E+OO 1.8212E+OO 1.9279E-OI 1.478E+OO 8.329E-03 
1 . .5913.56E-t-02 8.22790ETO I 1. 1 9541:-t-00 1.52561:+00 1.8069E~OI 1.240EI00 7.791E-03 
1.701 159E+02 8.22923E+0 I 1.0706E+OO 1.278 1 E+OO 1.6974E-OI 1.040E+OO 7.288E-03 
1.818539E+02 8.22972E+O 1 9.5890E-OI 1.0709E+OO 1.5982E-OI 8.728E-OI 6.818E-03 
1.9440 18E+02 8.22958E+01 8.5844E-OI 8.9680E-01 1.5081E-OI 7.317E-OI 6.378E-03 
2.078 I 56E+02 8.22896E+OI 7.6852E-OI 7.5105E-OI 1.4260E-OI 6.134E-OI 5.966E-03 
2.22 I 548E+02 8.22802E+Ol 6.88IOE-Ol 6.2905E-Ol 1.3511E-01 5.142E-0l 5.58IE-03 
2.374835E+02 8.22685E+O I 6.1616E-OI 5.2693E-01 1.2826E-01 4.31IE-OI 5.22IE-03 
2.538699E+02 8.22554E+OI 5.5180E-Ol 4.4143E-01 J.2196E-01 3.614E-01 4.884E-03 
2.713869E+02 8.22414E+01 4.942IE-01 3.6984E-Ol 1.1616E-OI 3.030E-01 4.569E-03 
2.901 I 26E+02 8.22270E+O I 4.4267E-OI 3.0989E-Ol 1.l079E-01 2.540E-OI 4.274E-03 
3.10 1304E+02 8.22125E+0 I 3.9654E-01 2.5968E-01 1.0580E-OI 2.129E-OI 3.998E-03 
3.3 I 5294E+02 8.21982E+0 I 3.5525E-01 2.1762E-Ol 1.0115E-OI 1.785E-OI 3,740E-03 
3.544049E+02 8.2 I 842E+O I 3.1829E-01 1.8239E-0I 9.6805E-02 1.496E-OI 3,498E-03 
3.788588E+02 8.21707E+0 I 2.8519E-OI 1.5288E-01 9.2719E-02 1.254E-OI 3.273E-03 
4.05000 I E+02 8.2 I 578E+O I 2.5556E-Ol 1.2815E-Ol 8.8866E-02 1.052E-OI 3.061E-03 
4.329451 E+02 8.2 I 45SE+0 1 2.2902E-Ol 1.0743E-Ol 8.5218E-02 8.816E-02 2.864E-03 
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574 C. T. CHANTLER 

BI Z= 83 

Atomic weight - 2.089804E+02 glmol. nominal density p (glcm3
) - 9.7300E+OO 

1L.(barnsiatom) - lL(cm2/g) x 3.47020E+02. E(eV) lL(cm2/g) - h(e/atom) x 2.01360E+05 

23 edges. Edge energies eke V): 

K 
M 
M 
N 
N 
o 

V 
IV 

VII 
V 

9.05259E+OO 
3.999 toE+OO 
2.57960E+OO 

. 4.63600E-OO 
1.59300E-OO 
2.44000E-02 

L 
M 
N 
N 
o 
p 

II 
I 

V 
II 

1.63875E+OO L 
3.69630E+OO M 
9.38200E-OO N 
4.40000E-OO N 
1.I6800E-OO 0 
1.42334E-02 P 

Rf'll'Itivi<;tic cnl'n"rtinn f'~iml'ltf' / .. , (HR7,l/"iC'L) _ -L9nIRF+OO, -L14S4F.+OO f'/l'Itnm 

Nuclear Thomson correction fNT - -1.8084E-02 elatom 

E 
keV 

6.0465IOE-03 
6. 139059E-03 
6.16373BE-03 

6.200758E-03 
6.293306E-03 
1.069000E-02 
1.1 42761E-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.416222E-02 
1.421916E-02 
1.430456E -02 
1.451806E-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.391200E-02 
2.427800E-02 
2.437560E-02 

2.452200E-02 
2.488800E-02 
2.54500IE-02 
2.597000E-02 
2.636750E-02 
2.647350E-02 
2.663250E -02 
2.703000E-02 
2.720(iOGI:-02 

2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E -02 
3.797993E-02 
..l..060054E-02 
4.340 198E -02 
.+.639671 E - 02 
4.959809E - 02 
5.302035E-02 
5.667876E - 02 
6.058959E-02 
6A77028E-02 
6.9239'+2E-02 
7AD1695E-02 

fl 
elatom 

1.28464E+OO 
-1.80675E-0I 
-1.91459ETOO 

-1.37486E-Ol 
1.40890E+OO 
4.97863E+OO 
4.97869E+OO 
4.91679E+OO 
4.76 1 97E+OO 
4.32198E+OO 
3.93071E+OO 
3.46074E+OO 
3.94974E+OO 
4.35860E+OO 
4.57910E+OO 
4.63786E+OO 
4.45056E+OO 
4.09469E+OO 
3.57158E+OO 
2.85179E+OO 
1.84894E+OO 
2.79116E-OI 
1.27349E-Ol 

-6.05839E -0 I 
- 1.1 07&6E+OO 

-9.40591E-O\ 
- I.08707E+OO 

1.64041E+OO 
-2.28637E+OO 
- 2.93846E+OO 
- 3.27904E+OO 
- 3. 29644E+OO 
- 3.63457E+OO 
- J.820 14C't'OO 

- 5.89222E+00 
-7.62257E+OO 
- 8.35979E+00 
-7.57550E+00 
- 5 .005 56E+00 
-7.72'+35E-Ol 

4.641 25E+OO 
; .05467E+O 1 
: .62'+80E+O I 
2.12033E+OI 
2.51oo9E+OI 
2.78531 E+O 1 
2.95388E+O I 
3.03295E+O 1 
3.04572E+Ol 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE't'OO 

3.4020E+OO 
3.3618E+OO 
2.2826E+OO 
2.IS96E+OO 
2.0341E+OO 
1.9063E+OO 
t.7772E+OO 
1.7493E+00 
1.74 I 5E+OO 
2.6458E+00 
2.5748E+00 
2.4480E+00 
2. I 658E+OO 
1.9095E+00 
1.6789E+00 
1.4744E+00 
1.2942E+OO 
1.1360E+00 
9.9700E-OI 
9.8848E-Ol 
9.5954E-Ol 
9.5204E-OI 

1.7065E+00 
1,8034E+00 
1.9899E+00 
2.2093E+00 
2,4120E+00 
2.4718E+00 
2.9799E+00 
3.3 I 73E+OO 
J.480SC't'OO 

5.7491E+00 
9.22 1 2E+OO 
1.3756E+OI 
1.8920E+Ol 
2.4D15E+Ol 
2.8271E+Ol 
3.1078E+OI 
J.2139E+Ol 
3.1504E+OI 
2.9491 E+OI 
2.6556E+Ol 
2.3160E+Ol 
1.9688E+0: 
1.6411 E+O: 
1.3486E+Oi 
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O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE't'OO 

1.l047E+05 
I.0756E+05 
4. 299SE+04 
3.8053E+04 
3.3528E+04 
2.9394E+04 
2.563SE+04 
2.4872E+04 
2.4662E+04 
3.7244E+04 
3.5711E+04 
3.303IE+04 
2.7337E+04 
2.2546E+04 
I. 8544E+04 
1.5234E+04 
1.2509E+04 
1.0271E+04 
8.4326E+03 
8.3239E+03 
7.9584E+03 
7.&64SE+03 

1.40 I 2E+04 
1,459IE+04 
1.5744E+04 
1.7 J30E+04 
1.8420E+04 
1.880IE+04 
2.2530E+04 
2.47 I 2E+04 
2.S760C't'04 

3.9804E+04 
5.9723E+04 
8.3J45E+04 
1.0723E+05 
1.2732E+05 
1.4021E+05 
l,4419E+05 
1.39'+8E+05 
1.2790E+05 
1.1200E+05 
9,4344E+04 
7.6968E+04 
6.1207E+04. 
4.7726E+04 
3.66S8E+04 

II 
III 
II 

VI 
III 
II 

1.57111E+OO 
3. 1 7690E+OO 
8.05300E-OO 
1.6 I 9OOE-OO 
9.28000E-02 
6.16991E-03 

a(coh+inc) 
cm2/g 

1.1814E-05 
1.2814E-05 
1.3092E~05 

l.3516E-05 
1.4625E-OS 
2.0606E-04 
2.8085E-04 
3.8084E-04 
5.1378E-04 
6.896IE-04 
7.3427E-04 
7.472lE-04 
7.6692E-04 
8.1782E-04 
9.2094E-04 
1.2237E-03 
1.6179E-03 
2.1284E-03 
2.7862E-03 
3.6295E-03 
4.7049E-03 
6.0695E-03 
6.1709E-03 
6.5344E-03 
6.6336E-03 

6.7843E-03 
7.1709E-03 
7.792IE-03 
8.3972E-03 
8.8797E-03 
9.0114E-03 
9.2112E-03 
9.7233E-03 
0.0558E03 

1.2660E-02 
1.6022E-02 
2.0182E-02 
2.5304E-02 
3.1579E-02 
3.9228E-02 
4.8507E-02 
5.9707E-02 
7.3162E-02 
8.9247E-02 
I.0838E-Ol 
1.3104E-OI 
1.5773E-Ol 
\.8903E-OI 
2.2556E-Ol 

L 
M 
N 
o 
o 

III 
IV 
III 

I 
IV 

O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.341 86E+o 1 
2.68760E+oo 
6.78900E-OI 
1.57400E-OI 
2.65000E-02 

~ 

nm 

2.051E+02 
2.020E+02 
2.012E't'02 

2.000E+02 
1.970E+02 
1.160E+02 
I.085E+02 
1.015E+02 
9.494E+Ol 
8.881E+Ol 
8.75SE+01 
8.720E+Ol 
8.667E+Ol 
8.540E+OI 
8.308E+Ol 
7.772E+Ol 
7.270E+OI 
6.80IE+Ol 
6.362E+Ol 
5.951E+Ol 
5.567E+Ol 
5.208E+01 
5.185E+Ol 
5.I07E+Ol 
'i.ORnF+OI 

5.056E+Ol 
4.982E+Ol 
4.872E+Ol 
4.774E+Ol 
4.702E+Ol 
4.683E+Ol 
4.655E+OI 
4.587E+Ol 
4.5S7E 101 

4.263E+Ol 
3.988E+Ol 
3.731E+Ol 
3.490E+Ol 
3.264E+OI 
3.054E+OI 
2.857E+01 
2.672E+OI 
2.5OOE+OI 
2.338E+OI 
2.187E+O: 
2.046E+Ol 
1.914E+Ol 
1.791 E+O: 
1.675E+OI 
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r,\s\.£ 1: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

7.912411E-02 
8.458368E - 02 
9.041995E-02 
9.094400E-02 
9.2336OQE-02 
9.270720~02 

9.326400E-02 
9.465600E-02 
9.665893E-02 
1.033284E-01 
1.104581E-01 
1.1 44640E-OI 
1.162160E-01 
1.1 66832E-0 1 
1.173840E-OI 
1.180797E - 0 I 
1.191360E-OI 
1.262272E-01 
1.349368E-01 
1.442475E-01 
1.542005E-01 
1.542520E-01 
1.561140E-OI 
1.566 1 30E-0I 
1.572426E-01 
1.581870E-01 
1.586620E-Ol 
1.591407E-0I 
1.6OO965E-01 
1.605480E-01 
1.610905E-01 
1.617381E-01 
I.624860E-Ol 

1.627095E-01 
1.648404E-01 
1.651380E-01 
1.762144E-01 
1.883732E-01 
2.013709E-01 
2.152655E-01 
2.301188E-01 
2.459970E-Ol 

2.629708E-OI 
2.811158E-01 
3.oo5128E -0 1 
3.212482E-01 
3.434143E-01 
3.671099E-01 
3.924405E-OI 
4,195189E-OI 
4.312000E-OI 

4.378oo0E-01 
4. 395600E -0 I 
4.422oo0E -0 1 
44R4fi<;7F-OI 
4.488oo0E - 01 
.t543280E-Or 
4.612820E-0 1 
4.631364E -0 1 
4.65YI80E-01 
4.728720E-OI 
4. 794098E - 0 I 
5.12489IE-01 
5.4n502E-OI 

5.856525E-Ol 

II 
e/atom 

3.0035IE+01 
2.923 1 4E+O 1 
2.78 1 6OE+O 1 
2.76060E+01 
2.66090E+O 1 
2.55780E+0 1 
2.65515E+OI 
2.72752E+0 1 
2.74823E+OI 
2.7 1 254E+01 
2.62374E+OI 
2.54904E+0 I 
2.47960E+0 1 
2.41212E+OI 
2.47170E+O 1 
2.49747E+Ol 
2.5 1 250E+0 I 
2.50 1 57E+0 I 
2. 44093E+0 1 
2.35910E+01 
2.24846E+O 1 
2.24774E+01 
2.21808E+01 
2.20759E+Ol 
2. 1 8580E+0 1 
2.18413E+01 
2. 1 7964E+o 1 
2. 17049E+0 I 
2. I 6729E+0 I 
2. 1 6360E+0 1 
2. 1 5720E+0 1 
2. 14279E+0 1 
2. I 4394E-rO I 

2. 1 4392E+0 1 
2. 1 3246E+01 
2. 13028E+0 1 
2.030 II E+O 1 
1.91101E+01 
1.786 1 9E+0 I 
1.66344E+0 I 
1.55253E+0 1 
1.46470ETOl 

1.41 138E+01 
1.40267E+0 1 
1.44493E+0 1 
1.54066E+O I 
1.68702E+0 1 
1.87560E+0 1 
2.09220E+0 1 
2.30901 E+O 1 
2.5 7719E+O I 
2.37625E+0 1 
2.32706E+0 1 
2.40733£+01 
1.50178F+O I 
2.50758E+0 1 
2.56187E+0 1 
2.6oo72E+0 1 
2.57858E+0 1 
2.b4jj2l::+U I 

2.74852E+OI 
2.82360E+0 1 

3.15026E+0 1 

~ . .1Sn3E-,-OI 

."U"}'187E+Ol 

h 
elatom 

1.0980E+01 
8.8954E+00 
7. 1994E+00 
7.0692E+00 
6.7387E+00 
6.6542E+00 
8.4652E+00 
8.0859E+00 
7.5808E+00 
6. 1 948E+00 
5. 1249E+00 
4.6628E+00 
4. 4852E+00 
4.440 1 E+oo 
5.61 35E+00 
5.5334E+00 
5.4159E+00 
4.7387E+00 
4.1073E+00 
3.5964E+00 
3.1864E+00 
3. 1 846E+00 
3. 1203E+00 
3.1036E+00 
3.0830E+00 
3.3158E+00 
3.307IE+00 
3. 2986E+00 
3.4080E+00 
3.40 13E+00 
3.3937E+00 
3.3853E+00 
3 . .5669E+00 

3.5665E+00 
3.5670E+00 
3.5678E+00 
3.7 I 95E+00 
4. 1589E+00 
4.9263E+00 
6.0678E+00 
7.6096E+00 
9.'4'9E+OO 
1.1830E+OI 
1.4375E+01 
1.7058E+OI 
1.9738E+01 
2.2267E+01 
2.451IE+OI 
2.6362E+01 
2.7747E+Ol 
2.81/2E+UI 

2.8370E+Ol 
2.8418E+OI 
2.9716E+01 
199?lF+OI 
2.993IE+0) 
3.0093E+Ol 
3.0274E+OI 
3.0319E+Ol 
J.II~4l::.+(J1 

3.1369E+Ol 
3.1525E+01 
3,2053E+OI 
.~.::2172E+O I 

3.1907E+0; 

2.7942E+04 
2.1176E+04 
1.6033E+04 
1.5652E+04 
1.4695E+04 
1.4453E+04 
1.8277E+04 
1.7201E+04 
1.5792E+04 
1.2072E+04 
9.3424E+03 
8.2025E+03 
7.7712E+03 
7.6623E+03 
9,6294E+03 
9.4361E+03 
9. 1 539E+03 
7.5593E+03 
6.1292E+03 
5.0203E+03 
4.1609E+03 
4. 1 572E+03 
4.0247E+03 
3.9904E+03 
3. 9480E+03 
4.2208E+03 
4.197IE+03 
4. 1 737E+03 
4.2863E+03 
4.2660E+03 
4.2421E+03 
4.2146E+03 
4.4203E+03 

4.41 37E+03 
4.3573E+03 
4.3504E+03 
4.2503E+03 
4.4456E+03 
4.9261E+03 
5.6758E+03 
6.6586E+03 
7.813813+05 

9.0586E+03 
1.0297E+04 
I. 1 430E+04 
1.2372£+04 
1.3056E+04 
1.3444E+04 
1.3526E+04 
1.3318E+04 
1.31)6E+04 
1.3048E+04 
1.3018E+04 
1.3531E+04 
1 3414E+04 

1.3429E+04 
1.3337E+04 
1.3215E+04 
1.31 82E+04 
1.3477E+04 
1.3358E+04 
1,324IE+0~ 
1.2594E+0-1 
1.1 825E-,-0·\ 

1.0970£+04 

(T(coh+inc) 
cm2/g 

2.6799E-0I 
3.1704E-OI 
3.7347E-OI 
3.7874E-OI 
3.9286E-01 
3.9666E-OI 
4.0240E-01 
4.1688E-Ol 
4.3809E-01 
5.1173E-01 
5.9527E-Ol 
6.4422E-01 
6.6607E-Ol 
6.7193E-01 
6.8077E-01 
6.8958E-Ol 
7.0303E-Ol 
7.9555E-01 
9.I406E-OI 
1.0460E+OO 
1.1921E+OO 
I. I 929E+00 
1.2208E+OO 
1.2283E+OO 
1.2378E+00 
1.2520E+00 
1.2592E+00 
1.2664E+OO 
1.2809E+00 
1.2877E+00 
1.2960E+00 
1.3059E+oo 
1.317313+00 

1.3207E+00 
1.3533E+00 
1.3579E+00 
1.5302E+00 
1.7234E+OO 
1.9334E+00 
2. 1607E+OO 
2.4054E+00 
2.6676E+UO 
2.9472E+00 
3.2439E+00 
3.5572E+00 
3.8R64E+OO 
4.2304E+00 
4.5883E+00 
4.9585E+00 
5.3394E+00 
5.4Y~YE+OO 

5.5877E+00 
5.6112E+00 
5.6464E+00 
S.7292E-,-OO 

5.7336E+00 
5.8060E+00 
5.8960E+00 
5.9199E+00 
5.9555E+OO 
6.0438E+00 
6.1259E+00 
6.5273E+00 
6.9309EI00 
7.3344E+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.oooE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
0.00013+00 
O.OOOE+oo 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
U.UUUh+W 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
o OfiOF+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oo()E+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 
O.OOOE+OO 

nm 

1.567E+Ol 
1.466E+Ol 
1.37lE+Ol 
1.363E+OI 
1.343E+OI 
1.337E+OI 
1.329E+O\ 
1.3 IOE+o 1 
1.283E+OI 
1.2ooE+Ol 
1.1 22E+01 
1.083E+OI 
1.067E+OI 
1.063E+01 
1.056E+OI 
1.050E+01 
1.041E+01 
9.822E+00 
9. I 88E+00 
8.595E+00 
8.040E+00 
8.038E+00 
7.942E+OO 
7.917E+OO 
7.885E+00 
7.838E+00 
7.814E+OO 
7.791E+00 
7.744E+00 
7.723E+OO 
7.697E+00 
7.666E+00 
7.63013+00 

7.620E+00 
7.52IE+00 
7.508E+OO 
7.036E+00 
6.582E+00 
6. 1 57E+00 
5.760E+00 
5.388E+00 
j.U4UE+UU 

4.715E+00 
4.410E+00 
4. 1 26E+00 
~ R'i9F+OO 
3.610E+00 
3.377E+00 
3. 1 59E+00 
2.955E+00 
2.875E+00 
2.832E+00 
2.821E+00 
2.804E+00 
2.765E-,-OO 

2.763E+00 
2.729E+00 
2.688E+00 
2.677E+00 
2.66IE+00 
2.622E+00 
2.586E+00 
2.419E+00 
2.263E100 
2.117E+00 
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TABLE I: Ponn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 1 0 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

6.26062:..2-01 

6.653220E-OI 
6.692609E-OI 
6.755055E-OI 
6.m21IE~1 
6.822945E-(X 
6.924780E-OI 
7. I 54399E-0I 
7.648052E-OI 
7.891940E-Ol 

8.012735E-OI 
8.044947E -0 I 
8.093265E-OI 
8. 1 75768E-OI 
8.2 I 406OE-O1 
8.739896E-OI 
9.194360E-0 1 
9 .342948E - 01 
9.37261BC 01 

9.4289IOE-OI 
9.569640E-01 
9.987612E-01 
1.067676E+OO 
1.l41345E+00 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+OO 

1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+OO 
2.080733E+00 
2.224304E+00 
2.377781 E+OO 
2.528oo8E+00 
2.541848E+OO 

2.566702E+00 
2.577020E+00 
2.592498E+00 
2.631 I 92E+00 
2.633848E+00 
2.6741 62E+00 
2.6849 1 2E+00 
2.701038E+00 
2.7 I 7235E+00 
2.741 352E+00 
2.904724E+00 
3. 105 150E+00 
Jol 1 JJ6']I:; ... OO 

J.16!015E+00 
J.173723E+00 
J.192784E+00 
3.240438E+00 
.U 1 9406E+OO 
3.548+1-5E+00 
3.622374E+00 
3.677819E+CX) 
:l.692601E I 00 

J.714782E+00 
3.770226E+00 
3.793288E+00 
J.919118E+00 
3.979104E+OO 
.1.99510IE+00 

II 
elatom 

3.97560E+Ol 

4.1 2563E+O I 
4. I 2625E+O I 
4.09626E+0 1 
4.01316E+OI 
4. 1 3099E+0 1 
4.26536E+O 1 
4.43295E+0 I 
4.68915E+O 1 
4.78S27EIOI 

4.81600E+O 1 
4.80771 E+O I 
4.84646E+O I 
4.89088E+O I 
4.90796E+01 
5.09056E+01 
5.20323E+01 
5.2161OE+01 
5.19936C+Ol 

~.24160E+01 

5.301 46E+01 
5.42915E+01 
5.57658E+OI 
5.66852E+OI 
5.72860E+Ol 
5.76408E+Ol 
5.78244E+OI 
5.78064E+Ol 

5.76088E+OI 
5.72133E+01 
5.65660E+OI 
5.5476IE+01 
5.36738E+OI 
5.05885Ei-01 
4.42806E+0 1 
2.29257E+0 1 
l.67324E+O I 

- 8.26706E+00 
- 5 .55387E+0 1 

1.73968E+0 1 
5.73359E+0 I 
5.75963E+0 I 
4.02718E+0 1 
7.82514E+00 
5.55292E+0 1 
7.27322E+OI 
8.oo429E+01 
6.63686E+0 1 
6.54673Et-0 1 
fiS.:1b04J:' ... ()1 

6. 44773E+01 
6.2322IE+01 
6.51817E+OI 
6.83072E+0 1 
7.07J45E+OJ 
7.27368E+OI 
7.27982E+OI 
7.2.:\J40E+OI 
i.lS008E,OI 

7.25342E+OI 
7.35950E+O 1 
7.3840IE+OI 
7.45558E+OI 
7.+1-575E+01 
7.401 08E+0 1 

fz 
e/atom 

3.1325E+Ol 

3.0575E+OI 
3.0493E+01 
3.0360E+OI 
3.0302E+OI 
3.211IE+01 
3. I 895E+OI 
3.1398E+01 
3.027IE+OI 
2.9669E+OI 

2.9358E+OI 
2.9275E+OI 
2.9556E+01 
2.9350E+01 
2.9255E+01 
2.7990E+01 
2.6977E+OI 
2.6663E+OI 
2.660tC't'Ot 

2.7026E+OI 
2.6745E+01 
2.5959E+01 
2.3982E+OI 
2.2193E+OI 
2.0563E+OI 
1.9095E+OI 
1.7769E+OI 
1.6564E+Ol 

1.5475E+OI 
1.4483E+OI 
1.3519E+01 
1.2527E+OI 
I.l606E+OI 
1.0770E+OI 
1.0008E+OI 
9.3687E+00 
9.3143E+OO 

9.2 1 84E+00 
9. 1 793E+00 
1.0 173E+02 
5.9103E+01 
5.704IE+OI 
3.4444E+OI 
3.0484E+OI 
8.7989E+OI 
7.1938E+OI 
5.5463E+01 
2.9219E+OI 
2.992IE+OI 
']9R7SE ... Ol 

2.9452E+OI 
2.9293E+OI 
3.3794E+OI 
3.2848E+OI 
3.098IE+Ol 
2.6688E+OI 
2.58t IE+OI 
2.519IE+0) 
2.S031E I 01 

2.6575E+01 
2.593IE+01 
2.5671 E+OI 
2.4360E+01 
2.3807E+01 
2.3664E+OI 

1.0075E+O-1 

9.2537E+03 
9. 1 744E+03 
9.0500E+03 
8.9964E+03 
9.4761E+03 
9.2744E+03 
8.8370E+03 
7.9697E+03 
7.S699E+03 

7.3776E+03 
7.3273E+03 
7.3535E+03 
7.2285E+03 
7.1715E+03 
6.4488E+03 
5.9080E+03 
5.7464E+03 
5.7t49C't'03 

5.7715E+03 
5.6276E+03 
5.2337E+03 
4.5230E+03 
3.9 I 54E+03 
3.3936E+03 
2.9480E+03 
2.5662E+03 
2.2377E+03 

1.9556E+03 
1.7122E+03 
1.495IE+03 
1.2959E+03 
1.I231E+03 
9.7495E+02 
8.4750E+02 
7.4623E+02 
7.3786E+02 

7.2319E+02 
7. I 724E+02 
7.9014E+03 
4.5230E+03 
4.3608E+03 
2.5936E+03 
2.2862E+03 
6.5595E+03 
5.3309E+03 
4.0739E+03 
2.0255E+03 
1.9403E+03 
1932,]I:; ... ()~ 

1.8761E+03 
1.8585E+03 
2.1313E+03 
2.0411 E+03 
1.8793E+03 
1.5144E+03 
1.4348E+03 
1.3792E+03 
1.36S0E.03 

1.4405E+03 
1.3849E+03 

1.3627E+03 
1.2516E+03 
1.2047E+03 
1.1927E+03 

a(coh+inc) 
cm2/g 

7.73-19E+OO 

8.0953E+OO 
8. 1 299E+OO 
8. 1 843E+OO 
8.2078E+OO 
8.2427E+OO 
8.3288E+OO 
8.5166E+OO 
8~8923E+OO 
?0644E+OO 

9.1465E+OO 
9. I 680E+00 
9.200 I E+OO 
9.2541E+OO 
9.2788E+00 
9.5993E+OO 
9.8490E+OO 
9.9255E+OO 
9.9404C't'OO 

9.9686E+00 
1.0038E+OI 
1.0230E+OI 
1.0511E+OI 
1.0765E+OI 
1.0992E+01 
l.l J89E+OJ 
1.1355E+OI 
1. 1489E+Ol 

1.1589E+01 
1.1657E+OI 
1.1690E+OI 
1.1 690E+OI 
1.1656E+OI 
1.1 590E+0 1 
1.1492E+01 
1.1374E+Ol 
1.!363E+Ol 

1.1 342E+0 1 
1.1333E+01 
1.1319E+OI 
1.1284E+01 
1.1282E+OI 
1.1245E+01 
1.1 235E+01 
I. I 220E+OI 
1.1205E+OI 
1.1182E+01 
1.I019E+OI 
1.0807E+01 
1079QI:; ... m 
1.0747E+01 
1.0733E+01 
1.0712E+01 
1.0660E+OI 
1.0572E+OI 
1.0315E+OI 
1.023IE+OI 
1.0168E+01 
l.OlS2E10I 

1.0126E+01 
1.0064E+OI 
1.0038E+Ol 
9.8957E+00 
9.8283E+00 
9.8103E+00 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOCTOO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
o ()()()F+OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE-I-OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.9g0E~OO 

1.864E+OO 
1.853E+OO 
1.835E+oo 
1.828E+oo 
1.817E+oo 
1.790E+oo 
1.733E+oo 
1.621E+OO 
I.S7tE+oo 

1.547E+OO 
1.541E+oo 
1.532E+OO 
1.516E+oo 
1.509E+OO 
1.419E+OO 
1.348E+OO 
1.327E+OO 
1.323D't'OO 

1.315E+00 
1.296E+00 
1.241E+OO 
1.161E+OO 
1.086E+OO 
1.016E+OO 
9.506E-OI 
8.892E-01 
8.318E-Ol 

7.78IE-01 
7.279E-OI 
6.809E-OI 
6.370E-Ol 
5.959E-01 
5.574E-01 
5.214E-OI 
4.904E-OI 
4.878E-Ot 

4.830E-OI 
4.81 IE-OJ 
4.782E-01 
4.712E-01 
4.707E-OI 
4.636E-01 
4.618E-01 
4.590E-01 
4.563E-OI 
4.523E-OI 
4.268E-OI 
3.993E-OI 
19R2E-0l 
3.922E-01 
3.907E-OI 
3.883E-01 
3.826E-01 
3.735E-OI 
3.494E-OI 
3.423E-OI 
3.37IE-Ol 
3.358E-Ol 

3.338E-OI 
3.289E-OI 
3.269E-OI 
3.164E-01 
3.116E-OI 
3.103E-0I 
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TABLE I: Fonn factors, attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1OOO·"keV - Continued .. 

E 
keV 

4.0 1 9095E+OO 
4.055024E+OO 
4.079082E+OO 
4.334821 E+OO 
4.6339~E+OO 

4.953664~+OO 
5.295467E+OO 
5.660855E+OO 
6.05 1 453E+OO 
6.469004E+OO 
6.9 I 5365E+OO 
7.392525E+OO 
7.902609E+OO 
8.447890E+00 
9.030794E+00 

9.653919E+OO 
1.032004E+O I 
1.I03212E+OI 
1.I79334E+O 1 
1.260708E+O 1 
1.315023E+O I 
1.335151E+Ol 
1.340518E+O I 
1.347697E+O I 
1.348569E+O 1 
1.368697E+O 1 
1.440688E+OI 
1. 540095E+O1 
1.563254E+OI 
1.569539E+Ol 
1.578966E+O 1 
1.602532E+0 1 
1.605975E+O 1 
1.630556E+OI 
1.637111E+Ol 
1.646362E+O I 
1.646944E+O I 
1.67 1 525E+O 1 
1.759961E+OI 
1.881398E+O 1 
2.011215E+OI 
2. I 49988E.,.0 1 

2.298338E+O 1 
2.456923E+OI 
2.626450E+O 1 
2.807676E+OI 
3.00 1405E+O 1 
3.208502E+O 1 
3.429889E+O 1 
3.666551E+OI 
j.'Jl':l)43E+Ol 
4. 1 89992E+O I 
4.479101 E+O 1 
4.788159E+OI 
5.118542E+01 
5.471721 E+Ol 
5 .849270E+O 1 
6.252870E+O 1 
6.684318E+O I 
7. 1 45536E+OI 
7 .638578E+O I 
8. I 65640E+O 1 
8.729069E+O I 
8.871538E+O 1 
9.007327E+Ol 

fl 
elatom 

7 .46703E+O I 
7 .5 1 982E+O 1 
7.54358E+01 
7.69398E+O 1 
7.79688E+OI 
7. 87429E+O1 
7.94993E+01 
7.99893E+01 
8.0175IE+OI 
8.03390E+Ol 
M.U:'51J 1 E+O I 

8.02398E+01 
8.0 1 500E+O 1 
7.99967E+01 
7.982MP+il1 

7.95 1 65E+OI 
7.90905E+01 
7.85285E+01 
7.77329E+01 
7.63493b+UI 
7.42 1 64E+O 1 
7.1 5534E+OI 
6.84285E+O I 
7. I 2647E+O I 
7.1 5420E+O 1 
7 .42949E+0 1 
7.65928E+Ol 
7.64559E+OI 
7.52480E+OI 
7.36894E+01 
7 .52858E+O I 
7.66589E+Ol 
7.67446E+OI 
7.67930E+OI 
7.61419E+Ol 
7.70952E+OI 
7.7 I 442E+O I 
7.8290IE+OI 
8.00284E+01 
8.12193E+Ol 
8. I 9554E+O I 
B.244Q9ETO I 

8.27776E+Ol 
8.30020E+0 I 
8.3 1 578E+0 1 
8.33329E+OI 
8.33697E+0 I 
8.34019E+Ol 
8.33971 E+O 1 
8.33394E+O 1 
8.32653E+Ol 
8.31805E+O 1 
8.30883E+O 1 
8.29909E+O 1 
8.28892E+O 1 
8.27830E+Ol 
8.26715E+Ol 
8.25504E+O I 
8.2414JE+OI 
8.22538E+O 1 
8.20458E+Oi 
8.17328E+O! 
8.1 0362E+O 1 
8.06187E+Ol 
7.95832E+Ol 

h 
elatom 

2.4500E+OI 
2.4192E+Ol 
2.399IE+Ol 
2.2001 E+O 1 
2.0042E+Ol 
1.8262E+Ol 
1.6583E+OI 
1.4972E+OI 
1.3524E+Ol 
1.2228E+OI 
I. 1 O.lOE+O 1 

I.OOI4E+OI 
9.075IE+OO 
8.2299E+OO 
7. 4409E+OO 
6.6542E+00 
5.9606E+OO 
5.348IE+00 
4.7928E+00 
4.2946E+OO 
4.0092E+OO 
3.9118E+OO 
3.8865E+OO 
9.971IE+OO 
9.960IE+OO 
9.7 1 24E+00 
8.8901E+00 
7.9170E+00 
7.714IE+00 
7.6605E+OO 
1.0675E+OI 
1.0413E+OI 
1.0376E+0I 
1.01 13E+Ol 
1.0044E+OI 
1.1 524E+OI 
1.1518E+Ol 
1.1259E+Ol 
1.0396E+OI 
9.3528E+00 
8.4136E+OO 
7.5653EtOO 

6.80 1 2E+00 
6.1 1 75E+OO 
5.5060E+OO 
4.9197E+00 
4.3877E+OO 
3.9 I 47E+OO 
3.4839E+OO 
3.1oooE+OO 
2.7606E.,.OO 

2.4602E+00 
2.1941E+OO 
1.9583E+OO 
l.7492E+OO 
1.5635E+OO 
1.3982E+OO 
1.2486E+OO 
1.1160E+OO 
9.9662E-O! 
8.8760E-Ol 
7.8887E-Ol 
6.9733E-Ol 
6.7685E-Ol 
6.5820E-Ol 

1.2275E+03 
1.2013E+03 
1.I843E+03 
1.0220E+03 
8.709IE+02 
7.4232E+02 
6.3058E+02 
5.3258E+02 
4.500 1 E+o2 
3.8062E+02 
3.2 1 92ET02 

2.7278E+02 
2.3123E+02 
1.9617E+02 
1.659IE+02 
1.3879E+02 
1.1 630E+02 
9.7614E+Ol 
8.1833E+01 
6.8.593ETOl 

6.1391E+01 
5.8995E+Ol 
5.8379E+Ol 
1.4898E+02 
l.4872E+02 
1.4289E+02 
1.2425E+02 
I.0351E+02 
9.9364E+OI 
9.8278E+Ol 
l.3614E+02 
1.3085E+02 
1.3009E+02 
1.2488E+02 
1.2354E+02 
1.4095E+02 
1.4082E+02 
1.3563E+02 
I. 1 895E+02 
1.00lOE+02 
8.4236E+OI 
7.0854E+01 

5.9586E+Ol 
5.0 1 37E+0 1 
4.2212E+Ol 
3.5283E+Ol 
2.9436E+Ol 
2.4568E+Ol 
2.0453E+Ol 
1.7025E+Ol 
1.4182C.,.01 

1.1823E+Ol 
9.8638E+OO 
8.2354E+OO 
6.8811E+OO 
5.7538E+OO 
4.8 1 33E+OO 
4.0207E+OO 
3.3618E+OO 
2.8085E+00 
2.3398E+OO 
1.9453E+OO 
1.6086E+OO 
1.5363E+OO 
1.4714E+OO 

a-(coh+inc) 
cm2/g 

9.7835E+OO 
9.7433E+OO 
9.7164E+OO 
9.4338E+00 
9.1114E+OO 
8.7786E+OO 
8.4375E+OO 
8.0904E+OO 
7.7393E+OO 
7.3864E+OO 
7.0335E100 

6.6825E+OO 
6.3350E+OO 
5.9926E+OO 
5.6566E+OO 
5.3284E+OO 
5.0089E+OO 
4.6992E+OO 
4.3999E+00 
4.1119E+OO 

3.9358E+OO 
3.8736E+OO 
3.8572E+OO 
3.8356E+OO 
3.8329E+00 
3.7732E+OO 
3.5713E+OO 
3.3194E+OO 
3.2648E+00 
3. 2502E+00 
3:2285E+OO 
3. 1753E+OO 
3. 1 677E+OO 
3.1138E+OO 
3.0997E+OO 
3.0800E+OO 
3.0788E+00 
3.0273E+00 
2.8532E+00 
2.6389E+00 
2.4370E+OO 
2.2473E ... OO 

2.0695E+00 
1.9033E+00 
l.7484E+00 
1.6043E+OO 
1.4705E+OO 
1.3467E+OO 
1.2323E+OO 
J.l269E+OO 
1.0299E100 

9.4091E-Ol 
8.5935E-Ol 
7.8476E-Ol 
7.1667E-OI 
6.5462E-Ol 
5.9818E-Ol 
5.4690E-Ol 
5.0039E-Ol 
4.5825E-Ol 
4.2013E-Ol 
3.8568E-Ol 
3.5457E-Ol 
3.4749E-Ol 
3.4101E-Ol 

·O.oooE+OO 
, O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

nm 

3.085E-01 
3.058E-OI 
3.040E-Ol 
2.860E-01 
2.676E-01 
2.503E-Ol 
2.34IE-OI 
2.1 9OE-0 1 
2.049E-01 
1.917E-01 
1.79~F-Ol 

l.677E-Ol 
l.569E-01 
l.468E-01 
l.373E-01 
1.284E-01 
1.201E-01 
!.I 24E-OI 
l.05IE-OI 
9.834B-02 

9.428E-02 
9.286E-02 
9.249E-02 
9.200E-02 
9.194E-02 
9.059E-02 
8.606E-02 
8.050E-02 
7.93IE-02 
7.899E-02 
7.852E-02 
7.737E-02 
7.720E-02 
7.604E-02 
7.573E-02 
7.531E-02 
7.528E-02 
7.417E-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.721E-02 
4.416E-02 
4.I.HE-02 

3.864E-02 
3.615E-02 
3.381E-02 
3.l63F-0/ 

2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.398E-02 
1.376E-02 
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578 C.T.CHANTLER 

TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E II h IL a(coh+inc) ILK }.. 

keY elatom elatom cm2/g cm2/g cm2/g nm 

9.043538E+OI 7.83443E+01 6.5336E-01 1.4548E+OO 3.3932E-01 O.OOOE+OO 1.371E-02 
9.097853E+01 7.96356E+OI 3.0842E+00 6.8261E+OO 3.3682E-01 5.396E+OO 1.363E-02 
9.233642E+01 8.07647E+O I 3.0 I 42E+OO 6.5730E+OO 3.3074E-01 5.202E+OO 1.343E-02 
9.33 I 374E+OI 8.1 I 246E+O I 2.9652E+OO 6.3986E+OO 3.2650E-01 5.067E+OO 1.329E-02 
9~75239E+01 8.2 I 272E+01 2.6704E+OO 5.3905E+OO 3.0119E-OI 4.288E+OO 1.243E-02 

1.~353E~ 8.25650E+OI 2.40 I 6E+OO 4.5349E+OO 2.7838E-01 3.62IE+OO 1.1 63E-02 
1.13993 IE 8.28245E+0 I 2.1 570E+OO 3.8102E+OO 2.5783E-OI 3.053E+OO 1.088E-02 
1.2 I 8587E+02 8.2993IE+01 1.9366E+OO 3.200IE+OO 2.3932E-OI 2.572E+OO 1.017E-02 
1.302669E+02 8.31076E+O I 1.7377E+OO 2.686 I E+OO 2.2263E-OI 2. I 64E+OO 9.518E-03 
1.392553E+02 8.31841E+01 1.5569E+OO 2.2512E+OO 2.0758E-OI 1.818E+OO 8.903E-03 
1.488640E+02 8.32340E+O I 1.3948E+00 1.8866E+OO 1.940)E-OI 1.526E+OO 8.329E-03 
1.591356E+02 8.32652E+O I l.2495E+OO l.5811E+OO l.8l75E-01 1.28 1 E+OO 7.791E-03 
1.701 I 59E+02 8.32831 E+O 1 1.1 195E+OO 1.325)E+OO 1.7066E-OI ).075E+OO 7.288E-03 
1.8) 8539E+02 8.329 1 2E+O ) ).OO30E+OO I.II06E+OO l.606IE-OI 9.026E-O) 6.8)8E-03 
1.944018E+02 8.32924E+O) 8.9864E-0) 9.308)E-OI 1.5149E-OI 7.574E-.01 6.378E-03 
2.078 156E 102 8.328821:1-01 8.0500E-OI 7.8000E-Ol 1.4319E-Ql 6.3.HE-01 5.9MB-03 

2.22 1 548E+02 8.32803E+O I 7.2120E-01 6.5369E-O) 1.3563E-OI 5.330E-01 5.58IE-03 
2.374835E+02 8.32698E+O I 6.4618E-OI 5.4789E-01 ).2870E-O) 4.472E-OI 5.22IE-03 
2.538699E+02 8.32575E+O) 5.7903E-Ol 4.5927E-0l 1.2235E-O) 3.75IE-OI 4.884E-03 
2.713869E+02 8.32441 E+o I 5.189IE-OI 3.8502E-OI 1.1 650E-OI 3.147E-OI 4.569E-03 
2.901 ) 26E+02 8.3230IE+O) 4.6508E-OI 3.2280E-OI 1.l109E-OI 2.640E-OJ 4.274E-03 
3.10) 304E+02 8.32159E+01 4.J687E-OI 2.7066E-OJ 1.0607E-01 2.215E-0) 3.998E-03 
3.3 I 5294E+02 8.32018E+O) 3.7369E-Ol 2.2697E-OI 1.0140E-OI 1.858E-OI 3.740E-03 
3.544049E+02 8.3 I 879E+O I 3.3502E-OI 1.9034E-01 9.7030E-02 1.559E-OI 3,498E-03 
3.788588E+02 8.3 I 744E+O I 3.0037E-Ol 1.5964E-01 9.2930E-02 1.307E-OI 3.273E-03 
4.05000 I E+02 8.31615E+OI 2.6933E-OI 1.3390E-OI 8.9067E-02 1.097E-01 3.06IE-03 
4.329451 E+02 8.3149IE+Ol 2.415IE-Ol 1.1232E-OJ 8.5414E-02 9.20JE-02 2.864E-03 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 581 

Po Z= 84 

Atomic weight - 2.090000E+02 g/mol. nominal density p (glcm3
) - 9.3000E+OO 

j.L.(barnslatom) - j.L(cm2/g) X 3.47053E+02. E(eV) j.L(cm2/g) - h(e/atom) X 2.0134IE+05 

24 edges. Edge energies (ke V): 

K 
M 
M 
N 
o 
o 

V 
IV 

I 
V 

9.31050E+OO 
4.J 4940E+OO 
2.~300E+OO 
5.00200E-OO 
1.70906E-OO 
3.14000E-02 

L 
M 
N 
N 
o 
p 

II 

V 
II 
I 

1.69393E+OO L 
3.854iOE+OO M 
9.95300E-OO N 
4.73400E-00 N 
1.25695E-00 0 
1.67777E-02 P 

Relativistic correction estimate irel (H82.3/5CL) - -2.0248E+OO. -I. I 838E+OO e/atom 
Nuclear Thomson correction INT - - J.8520E-02 eiatom 

E 
keY 

5.286876E-03 
5.367797E-03 
5.389376E-03 
5.421745E-03 
5.502667E-03 
7.408549E-03 
7.521945E-03 
7.552184E-03 
7.597543E-03 
7.710939E-03 
1.069000E-02 
1.14276IE-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.4923J5C 02 

1.595306E-02 
1.644213E-02 
1.669379E -02 
1.676090E -02 
1.686157E-02 
L705382E-02 
1.711323E-02 
1.823053E-02 
!.948844C 02 

2.083314E-02 
2.227063E -02 
2.380730E-02 
2.54500IE-02 
2.7:!0606E-02 
2.908327E-02 
3.077100E -02 
J.I09002E-02 
:'I.124300E-02 

3. I 36860E-02 
3.155700E-02 
3.202800E -02 
3.323523E-02 
3.5518-46E-02 
3.797993E-02 
4.060054E -02 
.. U40198E-02 
4.6-'9671 E-U': 

4.959809E-02 
5.302035E-02 
5.667876E-02 
A O'iRQ,9F-01 
6.477028E-02 
6.923942E-02 

II 
e/atom 

-9.37416E-01 
-2.41 276E+OO 
-4. I 5553E+OO 
-2.35734E+OO 
-8.04519E-OI 
-4.02942E-OI 
- 1.99692E+00 
-3.91935E+OO 
-1.93282E+00 
-1.785J3E-01 

4.34264E+00 
4.66024E+OO 
4.901 65E+00 
5.06722E+OO 
5.15 I 53E+00 
5.13926C."OO 

4.97290E+00 
4.75222E+00 
4.40369E+00 
3.991 43E+00 
4.42715E+00 
4.742 J 5E+00 
4.79144E+00 
5.03 1 53E+00 
4.88825C'f"OO 

4.55514E+00 
4.05987E+00 
3.3900 1 E+OO 
2.50807E+OO 
1.33278E+OO 

- 3.08155E-0 1 
- 2. 46486E+00 
- 3.08405E+OO 
- 3.49 I 85E+OO 

-4.1185IE+00 
- 4.04359E+00 
- 4.46733E+00 
-6.27486E+00 
-1.03112E+01 
- 1.37002E+01 
- I. 46203E+0 1 

1.1 7266E+0 1 
- 5.05343E+OO 

4.000 12E+00 
1.34722E+0 1 
2.1716'+E+Ol 
} 7R497F+Ol 
3.17236E+Ol 
3.36554E+0 1 

fz 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
3.416IE+00 
3.3425E+00 
2.327 1 E+oo 
2.295IE+00 
2.2868E+00 
6.0662E+00 
6.0099E+00 
4.8462E+00 
4.5909E+00 
4.3239E+00 
4.0467E+00 
3.7622E+00 
J.4740C."OO 

3. I 862E+00 
3.057IE+00 
2.9927E+00 
2.9757E+00 
3.7563E+00 
3.6743E+00 
3.6495E+00 
3.2248E+00 
2.8269E."OO 

2.4755E+00 
2. 1655E+00 
1.8925E+00 
1.6524E+00 
1.44 1 6E+00 
1.2569E+00 
J.l190E+00 
1.0956E+00 
I.084<iE+OO 

1.0757E+00 
1.9350E+00 
2.1 1 99E+00 
2.8516E+00 
5.8749E+OO 
1.1 670E+01 
1.9832E+01 
2.8708E+OI 
J.b04 1t::.+U I 

4.0152E+01 
4.0538E+Ol 
3.7827E+01 
,1190F+()1 

2.7795E+Ol 
2.2503E+01 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.2686E+05 
1.2230E+05 
6.3243E+04 
6.1 432E+04 
6.0965E+04 
1.6076E+05 
J.5692E+05 
9. I 275E+04 
8.0886E+04 
7. 1265E+04 
6.239IE+04 
5.4260E+04 
4.6870C't'04 

4.0212E+04 
3.7436E+04 
3.6094E+04 
3.5746E+04 
4.4854E+04 
4.3380E+04 
4.2937E+04 
3.5615E+04 
2.9205E.,,04 

2.3924E+04 
1.9578E+04 
1.6005E+04 
1.3072E+04 
1.0668E+04 
8.7014E+03 
7.3217E+03 
7.095IE+03 
6.9894E+03 

6.904IE+03 
1.2346E+04 
1.3327E+04 
1.7275E+04 
3.3293E+04 
6.1 867E+04 
9.8350E+04 
1.3317E+05 
1.:lb4.H::.+U) 

1.6299E+05 
1.5394E+05 
1.3437E+05 
1 1()'9F+m 

8.6400E+04 
6.5 .. 1.'18E+0'+ 

II 
III 
II 

VI 
III 
II 

1.62443E+OO 
3.30190E+00 
8.5I000E-00 
1.75344E-OO 
9.8314IE-02 
7.55974E-03 

a(coh+inc) 
cm2/g 

5.ISI7E-06 
S.60S6E-06 
5.7317E-06 
5.9250E-06 
6.4306E-06 
3.1 427E-05 
3.398IE-05 
3.4688E-05 
3.5769E-OS 
3.8585E-05 
1.9 I 88E-04 
2.6216E-04 
3.5634E-04 
4.81 86E-04 
6.4826E-04 
13.6769C04 

l.1555E-03 
1.3133E-03 
l.4OOIE-03 
1.4239E-03 
1.460IE-03 
1.53I1E-03 
1.5535E-03 
2.0185E-03 
2.6480E-03 

3.4566E-03 
4.4900E-03 
5.8038E-03 
7.4657E-03 
9.5573E-03 
t.2176E-02 
1.4889E-02 
1.5439E-02 
1.5708E-02 

l,5931E-02 
1.6269E-02 
1.71 35E-02 
1.9483E-02 
2.4471E-02 
3.0593E-02 
.3.8069E-02 
4.7153E-02 
::>.lllJl1:.-02 

7.1353E-02 
8.7179E-02 
1.0604E-01 
I jS.1f)E-OI 

1.5478E-01 
1.8577E-OI 

L 
M 
N 
N 
o 
P 

III 
IV 
III 

VII 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO . 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O. 000 E."OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+oo 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

1.38 1 38E+0 I 
2.79800E+00 
7.05OOOE-01 
1.69362E-Ol 
3.I4000E-02 
5.39477E-03 

nm 

2.345E+02 
2.310E+02 
2.30IE+02 
2.287E+02 
2.253E+02 
1.674E+02 
1.648E+02 
1.642E+02 
1.632E+02 
1.608E+02 
1.160E+02 
1.085E+02 
1.015E+02 
9.494E+01 
8.88IE+OI 
8.J08C."OI 

7.772E+01 
7.54IE+OI 
7.427E+01 
7.397E+Ol 
7.353E+Ol 
7.270E+01 
7.245E+OI 
6.80IE+Ol 
6.362E+OI 

5.95IE+01 
5.567E+01 
5.208E+01 
4.872E+OI 
4.557E+OI 
4.263E+OI 
4.029E+01 
3.988E+01 
3.968E+OI 

3.952E+01 
3.929E+OI 
3.87JE+OJ 
3.731E+01 
3.490E+01 
3.264E+01 
.1.054E+OI 
2.857E+OI 
2.6/21:.+01 

2.S00E+01 
2.338E+OI 
2.187E+OI 
, Ot16F+O I 

1.914E+OI 
1.791 E+O 1 
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TABLE I: Form factors. attenuation and scattering cro<;s-~I'tions. 7 _ 1-9? from F _ ()()()I-O Ol() lreV tn F _ 400-I()()O Irf·V - CClntinupd 

E 
keY 

7.401695E-02 

7.91241IE-02 
8.458368E-02 

9.04~5E-02 
9.634786E-O~ 
9.665893E-02 

9.782257E-02 
9.821583E-02 
9.88057IE-02 
1.002804E-01 
I.033284E-OI 
1.l04581E-01 

1.180797E-01 
1.231813E-0l 
1.250667E-OI 
1.255695E-OI 
1.262272E-OI 
1.263237E-01 
1.282091E-01 
1.349368E-0 1 

1.442475E-0 1 
1.542005E-0\ 
1.6~404E-Ol 

1.659746E-Ol 

1.674882E-OI 

1.685150E-OI 

!.69I 924E-0l 
1.102086E-01 

1.707354E-OI 
1.718369E-Ol 

1.727490E-OI 
1.71\1\67\E-Ol 

1.751685E-01 
L762144E-01 
1.762205E-OI 
1.788507E-OI 
1.883732E-OI 
2.013709E-OI 
2.152655E-OI 
2.301188E-Ol 
2.459970E-Ol 
2.629708E-Ol 
2.811158E-Ol 
3.005128E-01 

3.212482E-OI 
3.434143E-01 
3.67)099E-0) 

3.924405E-01 

4.195189E-OI 
.L184657E-Ol 

4.639320E-OI 
4.710330E-OI 
4.729266E-01 

4.757670E-OI 
4.79409tlE-OI 

4.828680E-01 

4.90 1960E·-0 I 
4.976990E-OI 
4 ClCl()ClQRF -0 I 

5.0::70)OE-0) 

5.102040E-OI 
5.12489IE-OI 
5.478508E-0) 

5.856525E-OI 
6.260625E-0) 

il 
elatom 

3.41 429E+Ol 
3.36700E+OI 

3.26109E+OI 

3.11832E+OI 
2.9301IE,OI 

2.9 1 520E+O 1 
2.82875E+OI 
2.73356E+OI 
2.8 1 544E+0 1 
2.86859E+O 1 
2.86682E+0 I 
2.78604E+Ol 

2.67265E+0 1 
2.57564E+OI 
2.50497E+OI 
2.44003E+0 1 
2.48901E+Ol 
2.4944IE+OI 
2.52820E+0 1 
2.50633E+0 1 
2.43241E+OI 
2.33895E+0 1 
2.2205!m~OI 

2.20528E+0 1 

2.1 8240E+0 1 
2. 1 6308E+0 1 

2.14179E+OI 
2. 1 3609E+0 1 
2. 1 2674E+0 1 

2. 1 2395E+0 I 
2.1 1 695E+0 1 
2.096SI\B-I-O 1 

2.08169E+01 
2.07907E+0 1 
2.07905E+0 1 
2.05881 E+O I 
1.961 24E+Ol 
1.82002E+0 1 
1.67447E+Ol 
1.53646E+Ol 
1.42028E+0 1 
1.34078E+0 1 
1.3 1090E+0 1 
1.33937E+0 1 
1.42949E+0 I 
1.57831 E+O 1 
1.77728E+01 
2.01271E+Ol 
2.26628E+0 I 
2.5073~F ... OI 

2.59443E+0 1 

2.58165E+OI 
2.51573E+OI 

2.61423E+OI 
2.6~550t:+O 1 

2.7.:'1 26E+OI 

2.80349E+0 I 

2.83940E+0 1 
1 RORRfiE+O) 
2.88697E+O 1 

3.00329E+0 1 
3.03067E+0 1 
3.37978E+01 

3.68380E+0 1 
3.9540SE+0 1 

it 
elatom 

1.781OE+OI 

1.3907E+OI 
1.0798E+01 

8.3912E+00 
6.6374B,OO 

6.5603E+00 
6.283IE+00 
6. 1 932E+00 
7.7889E+00 
7.4102E+00 
6.7105E+00 
5.4257E+00 
4.4669E+00 
3.9909E+00 
3.8405E+00 
3.8024E+00 
4.9240E+00 
4.9147E+00 
4.7404E+00 
4.2126E+00 

3. 6646E+00 
3.2370E+00 
2.9046E~OO 

2.8750E+00 

2.837 1 E+OO 

2.8 1 23E+00 

2.7963E+00 
3.0056E+00 

3.ooo6E+00 

3.1272E+00 

3.1215E+00 
3.1137B~OO 

3.1 1 17E+00 
3.2793E+00 
3.2793E+00 
3.3075E+00 
3.5269E+00 
4. 1359E+00 
5. 1 630E+00 
6.6594E+00 
8.6349E+00 
1.1044E+OI 
1.3786E+01 
1.6714E+OI 
1.9659E+01 
2.2449E+OI 
2,4932E+OI 

2.6992E+OI 
2.8551E+OI 
? Q'i7fiF ... Ol 

2.9893E+OI 

2.9991 E+OI 
3.00l3E+OI 

3.1612E+OI 
J.1617t.+Ol 

3.1733£+01 
3.1835E+OI 

3.1915E+OI 
.1.19.1.'lE+Ol 
3.2946E+OI 

3.3034E+OI 
3.3058E+OI 
3.3218E+OI 
:1.3006£+01 
_'.2463E+OI 

4.8446E+04 

3.5388E+04 
2.5704E+04 

1.8685E+04 
1.3870E,04 

1.3665E+04 
1.2932E+04 
1.2696E+04 

1.5872E+04 
1.4878E+04 
1.3076E+04 
9.8899E+03 
7.6 1 66E+03 
6.5232E+03 
6. 1827E+03 
6.0968E+03 
7.854IE+03 
7.8333E+03 
7.4444E+03 
6.2856E+03 

5.1150E+03 
4.2266E+03 
3.547gE~3 

3.4877E+03 

3.4105E+03 

3.360IE+03 

3.3277E+03 
3.5554E+03 

3.5385E+03 

3.6641E+03 

3.638IE+03 
3.5934E-I-03 

3.5766E+03 
3.7469E+03 
3.7468E+03 
3.7234E+03 
3.7697E+03 
4.1 353E+03 
4.829 1 E+03 
5.8266E+03 
7.0674E+03 
8.4558E+03 
9.8735E+03 
1.1198E+04 

1.2321E+04 
1.3162E+04 
1.3674E+04 
1.3848E+04 

1.3703E+04 
I 1?7RF ... 04 

1.2973E+04 

1.2820E+04 
1.2778E+04 

1.3378£+04 
1.3.1U41::+U4 

1.3232E+04 
1.3076E+04 

1.291IE+04 
1.2867E+04 
1.3195E+04 

1.3036E+04 
1.2987£+04 
1.2208E+04 
1.1347E+04 
1.0440E+04 

a(coh+inc) 
cm2!g 

2.2199E-Ol 
2.64IlE-01 
3.1288E-01 

3.6906E-OI 
4.3017E-OI 

4.3348E-OI 
4.4597E-01 
4.5023E-OI 
4.5664E-OI 

4.7283E-OI 
5.0700E-Ol 
5.9049E-01 
6.8488E-OI 
7.5077E-OI 
7.7563E-0[ 
7.8231E-Ol 
7.9107E-0[ 
7.9236E-OI 
8.1766E-01 
9.0997E-Ol 

1.0425E+OO 
1.1895E+OO 
1.3517E~OO 

1.3693E+OO 

1.3928E+00 

1.4088E+00 

1.4 1 94E+00 
1.4353E+00 

1. 4436E+00 
1.4609E+oo 

1.4752E+00 
1.5013E~OO 

1.5 1 34E+00 
1.5300E+00 
1.530 1 E+OO 
1.5719E+00 
1.7249E+00 
1.9371E+00 
2. 1669E+00 
2.4145E+00 

2.6802E+00 
2.9638E+00 
3.2650E+00 
3.5833E+00 
3.9181E+00 
4.2684E+00 
4.6330E+OO 
5.0 1 06E+OO 

5.3994E+00 
'i7Q7fiF-I-OO 

6.0030E+00 

6.0955E+00 
6.1200E+00 

6. 1 566E+00 
o.lUJJI::+UU 

6.2473E+OO 
6.3398E+00 
6,4333E+00 

6.4580E+00 
6.4949E+00 

6.5864E+00 
6.6140E+00 
7.0275E+00 
7.4411E+OO 
7.8521 E+OO 

O.oooE+OO 

O.oooE+oo 
O.oooE+OO 

O.oooE+oo 
O.OOOE,OO 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+oo 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE~OO 

O.oooE+oo 

O.oooE+oo 

O.oooE+OO 
O.oooE+oo 
O.oooE+OO 

O.oooE+oo 

O.oooE+oo 

O.oooE+oo 
o.OOOti ... OO 

O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
0.000E+00 

O.oooE+OO 
o ()()()E+OO 
O.oooE+OO 

O.oooE+OO 
O.oooE+OO 

O.oooE+OO 
U.UUVE+OU 

O.oooE+OO 

O.oooE+OO 
O.oooE+OO 
0.000E+00 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 

A 
nm 

1.675E+OI 

1.567E+01 
1.466E+OI 

1.37IE+0( 
1.287E,OJ 

1.283E+01 

1.267E+OI 
1.262E+Ol 
1.255E+0[ 

1.236E+OI 

1.200E+Ol 
1.1 22E+0 1 
1.050E+OI 
1.007E+Ol 
9.913E+00 
9.874E+00 
9.822E+00 
9.815E+00 
9.670E+00 
9. 1 88E+OO 

8.595E+00 
8.040E+00 
7.521E~OO 

7.470E+00 

7.403E+00 

7.357E+00 

7.328E+00 
7.284E+00 

7.262E+00 

7.215E+00 
7.1 77E+00 
7.106E~OO 

7.078E+00 
7.036E+00 
7.036E+00 
6.932E+00 
6.582E+00 
6. 1 57E+00 
5.760E+00 
5.388E+00 

5.040E+00 
4.715E+00 
4,4IOE+00 
4. 1 26E+00 
3.859E+00 
3.610E+00 
3.377E+00 
3.159E+00 

2.955E+00 
2.765E+00 
2.672E+00 

2.632E+00 
2.622E+00 
2.606E+00 
2.:586E+OO 
2.568E+00 
2.529E+00 

2.49IE+00 

2.48IE+00 
2. 466E+00 

2.430E+00 
2.419E+00 

2.263E+00 
2.117E+00 
1.980E+00 
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TABLE J: Form factors, attenuation and scattering cross-sections. Z - 1-92, from E - 0.001-0.010 keY to E- 400-1000 keY - Continued. 

E 
keY 

6.692609E - 0 1 
6.909000E-OI 
7.0 1 4750E-O1 
7.04295QE-OI 
7 .085250l5--0 I 
7.1 54399E-OI 
7.191000E-OI 
7.648052E-OI 
8.175768E-01 
&.339l!OOE-Ol 

8.467450E-01 
8.50 I 490E-01 
8.552550E -01 
8.680200E -01 
8.739896E-OI 
9.342948E-OI 
9.753940E-01 
9.903235E-Ol 
9.943047E-OI 
9.987612E-Ol 
1.000276E+OO 
1.015206E+OO 
1.067676E+00 
J.l4U4)h+W 
1.220098E+00 
1.304285E+OO 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+00 
2.224304E+00 
2.377781 E+OO 
2.54 1 848E+00 
2.62934OE+00 
2.669585E+00 
2.680317E+00 
2.696415E+OO 
2.71 7235E+00 
2.736660E+00 
2.742040E+00 
2.7840 1 OE+OO 
2.795202E+00 
2.81 1 990E+00 
2.853960E+00 
2.904724E+00 
3.105150E+00 
3.235862E+00 
J.285390C.,.OO 

:'.298598E+00 
3.3 1 9406E+00 
3.367938E+00 
3.548445E+00 
3.777018E+00 
J.793288E+00 
:'.834829E+00 
3.850246E+00 
3.873370E+00 
3.931182E+00 
4.055024E+00 
4.066412E+00 
4. 1 28653E+00 
4.145251 E+OO 

JI 
e/atom 

4. 17480E+OI 
4.23629E+01 
4.20496E+O 1 
4.11943E+01 
4.23981 E+O 1 

" 4.34042E+OI 
4.37639E+OI 
4.66368E+O 1 
4.89290E+OI 
4.94831E.Ol 

4.97740E+0} 
4.96859E+OI 
5.00709E+0 [ 
5.06769E+OI 
5.0907SE+Ol 
5.27628E+01 
5.37020E+01 
5.38528E+Ol 
5.3666IE+OI 
5.402IOE+01 
5.41309E+01 
5.48015E+OI 
5.61387E+01 
):':l<R!jh+UI 

5.79753E+OI 
5.84262E+Ol 
5.86649E+01 
5.87419E+01 
5.86419E+OI 
5.83441E+01 
5.78255E+01 
5.70148E+Ol 
5.56889E+OI 
5.34738E+0 1 
4.94760E+Ol 
3.99177E+01 
2.41 1 34E+0 1 

-6.35847E+00 
-5.24059E+OI 

1.84757E+01 
4.99545E+OJ 
S.75827E+01 
5.79975E+OI 
4.02457E+0 1 
8.68080E+00 
5.44081E+01 
7 .80007E+0 1 
7 .61779E+0 1 
6.58025E+0 1 
6.70092E+01 
0.62387[-1'0 I 

6.41416E+01 
6.72376E+01 
7.05932E+OI 
7.48382E+OI 
7.47922E+OI 
7.47169£+01 
7 .42219E+0 1 
7 .. B694E+OI 
7.43597£+01 
7.53345E+O: 
7.60423E+0; 
7 .60649E+0 1 
7.59358E+01 
7.54824£+01 

h 
elatom 

3.1 653E+O 1 
3.1192E+01 
3.0957E+01 
3.0893E+01 
3.2743E+OI 
3.2588E+01 
3.2506E+01 
3. 1 459E+01 
3.0235E+01 
2.9839E.OI 

2.9534E+01 
2.9449E+01 
2.9730E+01 
2.942IE+OI 
2.9278E+01 
2.7898E+OI 
2.7037E+OI 
2.674IE+01 
2.6664E+OI 
2.7156E+Ol 
2.7123E+OI 
2.6636E+OI 
2.5065E+OI 
LJlIYh+UI 

2.1482E+01 
1.9939E+OI 
1.8552E+OI 
1.7293E+Ol 
1.6148E+OI 
1.5110E+01 
1.416OE+01 
1.3244E+Ol 
1.2296E+Ol 
1.1403E+01 
1.0591E+OI 
9.8500E+00 
9.4994E+00 
9. 3472E+00 
9.3076E+00 
9.9473E+01 
7.4943E+01 
5.8180E+OI 
5.4356E+OI 
3.3189E+OI 
2.9465E+01 
8.524IE+01 
5.4963E+OI 
3.7427E+OI 
3.2310E+01 
3. 1 992E+Ol 
J.J447E-I'OJ 

3.1 269E+OI 
3.5745E+01 
3.4795E+Ol 
2.9257E+Ol 
2.545IE+OI 
2.5275E+01 
2,48.NE+01 
2.4-680E+01 
2.6215E+OI 
2.5578E+01 
2.4314E+OI 
2.4210E+Ol 
2.3656E+OI 
2J5 \4E+0\ 

9.5224E+03 
9.0898E+03 
8.8853E+03 
8.8316E+03 
9.3045E+03 
9. 171OE+03 
9. 101 3E+03 
8.2820E+03 
7.4459E+03 
7.2038(;:+03 

7.0226E+03 
6.9743E+03 
6. 9990E+o3 
6.8243E+03 
6.7447E+03 
6.0 1 20E+03 
5.5809E+03 
5.4367E+03 
5.3993E+03 
5.4745E+03 
5.4595E+03 
5.2826E+03 
4.7268E+03 
4.mWUh+UJ 

3.5450E+o3 
3.0780E+o3 
2.6790E+03 
2.3360E+03 
2.0406E+03 
1.7862E+03 
1.5658E+03 
1.3700E+03 
1.1898E+03 
1.0322E+03 
8.9684E+02 
7.8022E+02 
7.2741E+02 
7.0497E+02 
6.99 [7E+02 
7.4277E+03 
5.5531 E+03 
4.2804E+03 
3.9912E+03 
2.4002E+03 
2. 1 224E+03 
6. 1 034E+03 
3.8776E+03 
2.5942E+03 
2.0950E+03 
1.9906E+03 
1.9272E.,.03 

1.9086E+03 
2.1682E+03 
2.080IE+03 
1.6600E+03 
1.3567E+03 
!.3416E+03 
1.3041E+03 
1.2906E+03 
\.3627E+03 
UIOOE+03 
1.2073E+03 
L1987E+03 
!.1537E+03 
1.1421E+03 

8.2578E+OO 
8.4486E+OO 
8.5389E+OO 
8.5627E+00 
8.598 1 E+OO 
8.6553E+oo 
8.6853E+OO 
9.0418E+00 
9.41 45E+00 
9.5223E+OO 

9.6038E+OO 
9.625IE+00 
9.6569E+OO 
9.7348E+OO 
9.7705E+OO 
1.0 1 07E+O 1 
1.0313E+OI 
1.0383E+Ol 
1.0402E+01 
1.0422E+OI 
1.0429E+OI 
1.0495E+01 
1.0712E+01 
J.Wl0h+U1 
1.1212E+01 
1.1417E+OI 
1.1591E+OI 
1.1731 E+OI 
I. 1 838E+Ol 
1.I91OE+01 
1.1948E+01 
1.1951E+01 
1.1920E+01 
1.1855E+OI 
1.1757E+01 
1. 1 628E+0 1 
1.1 550E+0 1 
1.1513E+01 
1.l503E+OI 
1.1488E+01 
1.1 468E+0 1 
I. 1 449E+01 
1.1 444E+OI 
1.1403E+Ol 
1.1392E+01 
1.1375E+OI 
1.1332E+01 
1.1280E+OI 
1,1065E+Ol 
1.0920E+01 
I.0864E.,.OI 

1.0850E+OI 
1.0826E+OI 
1,0771 E+OI 
1.0564E+Ol 
1.0300E+OI 
1.0282E+01 
1.0234E+OI 
1.0216E+Ol 
1.01 89E+Ol 
1.01 23E+OI 
9.9813E+00 
9.9683E+OO 
9.8975£+00 
9.8787E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+O<:1 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUUh+UU 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOETOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

1.853E+OO 
1.795E+OO 
1.767E+00 
I. 76OE+OO 
1.750E+OO 
1.733E+OO 
I. 724E+OO 
1.621E+OO 
1.516E+OO 
1.487(;:...00 

1.464E+OO 
1.458E+00 
1.450E+00 
1.428E+00 
1.419E+00 
1.327E+00 
1.27IE+00 
1.252E+00 
1.247E+OO 
1.241E+OO 
1.239E+OO 
1.221E+OO 
1.161E+00 
I.U!sOh+W 

1.0 16E+oo 
9.506E-OI 
B.892E-Ol 
8.318E-Ol 
7.78IE-OI 
7.279E-OI 
6.809E-OI 
6.370E-OI 
5.959E-Ol 
5.574E-01 
5.214E-0I 
4.878E-OI 
4.715E-01 
4.644E-Ol 
4.626E-Ol 
4.598E-01 
4.563E-0I 
4.530E-OI 
4.S22E-OI 
4.453E-01 
4.436E-Ol 
4.409E-OI 
4.344E-01 
4.268E-OI 
3.993E-OI 
3.832E-Ol 
3.774E-Ol 

3.759E-Ol 
3.735E-Ol 
3.68IE-OI 
3.494E-OI 
3.283E-OI 
3.269E-Ol 
3.233E-OI 
3.220E-OI 
3.201E-Ol 
3.154E-Ol 
3.058E-OI 
3.049E-01 
3.003E-OI 
2.991E-01 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V Continued. 

E 
keY 

4.170147CTOO 

4.232388E+00 
4.314821 E+oo 
4.63:m4E+oo. 
4.953664E+OO 
5.295467E+OO 
5.660855E+OO 
6.05 1 453E+00 
6. 469004E+OO 
6.9 I 5365E+00 
7.392525E+00 
7.902609E+OO 
8. 447890E+00 
9.030794E+00 
9.653919E+OO 
I.032oo4E+O 1 
1.103212E+OI 
I. I 79334E+O I 
1.26070SETO 1 

I. 347697E+O1 
I.353752E+OI 
1.374473E+01 
1.379999E+O I 
1.388287E+O 1 
1.409oo8E+O 1 
1.440688E+O I 
1.540095E+O 1 
1.591941E+OI 
1.6 I 6308E+0 I 
1.622806E+O I 
1.632552E+OI 
1.646362E+O I 

. 1.656919E+O I 
1.660051 E+O 1 
1.685460E+O I 
1.692236E+0 1 
1. 702400E+O 1 

1.727809E+OI 
1.759961 E+O 1 
1.881398E+O 1 
2.011215E+Ol 
2.1 49988E+O I 
2. 298338E+O I 
2.456923E+O I 
2.626450E+O I 
2.807676E+OJ 
3.00 i 405E+0 I 
3.208502E+OJ 
3.429889E+O I 
3.666551 E+O 1 
3.919543E+Ol 
-I. I 89992E+O I 
4A79101E+Ol 
4.788!S9E+Ol 
J.II ~54;;c+O 1 
~A71721 E+Ol 
5.849270E+Ol 
6.252870E+0 I 
6.68431SE+0 I 
7.145536E+Ol 
7 .638578E+O J 
8. 1 65640E+O 1 
8.729069E+OJ 
9.124290E+O: 
<). 263948E+O 1 

It 
e/atom 

7.G1302CTO1 

7.68682E+Ol 
7. 75425E+oI 
7.87420E+Ol 
7. 95667E+O I 
8.02oo2E+O 1 
8.09595E+0 I 
8.12080E+O I 
8.13170E+OI 
8. 1 4237E+O I 
8. 1 3638E+0 1 
8. 12942E+O 1 
8.11641 E+Ol 
8.1 0095E+O 1 
8.07345E+01 
8.03S12E+OI 
7.98518E+01 
7.9 I 788E+OI 
7.81391ETOI 

7.56777E+O I 
7 .53OO5E+O 1 
7.26547E+01 
6. 95496E+O J 
7.26427E+01 
7 .53795E+O 1 
7.68213E+OI 
7 .80433E+0 1 
7.75740E+01 
7.63557E+OI 
7.480SIE+Ol 
7.6387IE+Ol 
7.73820E+01 
7.77430E+OI 
7.78 1 77E+O 1 
7. 78673E+O 1 
7.72212E+OI 
7.82161E+Ol 

7.93527E+OI 
8.01319E+Ol 
8.17 458E+O I 
8.26546E+OI 
8.32446E+Ol 
8.36422E+01 
8.391 29E+0 1 
8,41 068E+0 I 
8. 43076E+O1 
8,43615E+O I 
8,43709E+O I 
8.441 33E+OI 
8.43661 E+O 1 
8,42986E+0 1 
8.42183E+O I 
8,41295E+O I 
8.40346E+Ol 
15.j'}3JLt+U j 

8.38314E+O I 
8.37228E+Ol 
8.36071 E+O I 
8.34787E+O 1 
8.33311E+Ol 
8.3J4S8E+OJ 
8.28940E+OI 
8.24362E+OI 
8. I 6339E+0 ; 
8.06048E+O I 

h 
elatom 

2.434813't'01 

2.3837E+OI 
2.3034E+OI 
2.0944E+OI 
1.9089E+OI 
1.7377E+OI 
1.5736E+OI 
1.4206E+OI 
1.2843E+OI 
1.I613E+Ol 
1.0512E+OI 
9.5287E+00 
8.6437E+00 
7. 8208 E+oo 
6.9929E+00 
6.2610E+00 
5.6ISIE+00 
S.0408E+00 
4 . .:5 1 79E.,.OO 

4.0535E+00 
4.0242E+00 
3.9267E+00 
3.9014E+00 
9.9368E+00 
9.6932E+OO 
9.3377E+OO 
8.321OE+OO 
1.8563E+OO 
7.65ISE+OO 
7.5982E+00 
I.OS94E+OI 
1.0446E+Ol 
I.0336E+OI 
I.0303E+OI 
1.004SE+0I 
9.9772E+00 
1. I 44OE+OI 
1.1183E+Ol 
1.0872E+Ol 
9.7930E+OO 
8.8107E+OO 
7.9269E+OO 
7.1 288E+00 
6,4136E+OO 
S.7737E+OO 
5. I 650E+00 
4.6062E+OO 
4.1120E+OO 
3.6662E+OO 
3.2619E+OO 
2.9044E+OO 
2.588 1 E+OO 
2.3080E+00 
2.0597E+OO 
l.1:UYJt+O() 

1.64-+IE+00 
1,470SE+OO 
1.3 !40E+OO 
l.J743E+OO 
J.OSOOE+OO 
9.3655E-OI 
8.3262E-OI 
7.3620E-OI 
6.7872E-Ol 
6.6011 E-Ol 

1.175GBTOJ 

1.1339E+03 
1.0699E+03 
9.0998E+02 
7.7586E+02 
6.6069E+02 
5.5968E+02 
4.7265E+02 
3.9973E+02 
3.381lE+02 
2.8630E+02 
2.4277E+02 
2.060IE+02 
1.7436E+02 
1.4584E+02 
1.22ISE+02 
1.0248E+02 
8.60S9E+Ol 
7.21.:53E't'01 

6.0558E+OI 
5.9851E+01 
5.7521E+01 
5.6922E+01 
1.4411E+02 
1.3851E+02 
1.3050E+02 
1.0878E+02 
9.9363E+OI 
9.5313E+OI 
9.4271E+01 
1.3065E+02 
1.2775E+02 
1.2559E+02 
1. 2496E+02 
I. I 999E+02 
1.I871E+02 
1.3:530E+02 

1.3032E+02 
1.2438E+02 
1.0480E+02 
8.8203E+OI 
7.4233E+Ol 
6.245IE+OI 
5.2559E+Ol 
4.4260E+OI 
3.7038E+OI 
3.0899E+O[ 
2.5804E+Ol 
2.1521E+Ol 
1.7912E+OI 
1,4919E+01 
1.2436E+Ol 
l.0375E+Ol 
8.6609E+OO 
7.2357c+Ol) 
6.0496E+OO 
5.0616E+OO 
4.2312E+OO 
3.5372E+OO 
2.9586E+OO 
2. 4686E+OO 
2.0530E+OO 
1.6981E+QO 
1.4977E+OO 
I A347E+OO 

a(coh+inc) 
cm2!g 

9.8504CTOO 

9.7802E+OO 
9.6652E+OO 
9.3359E+OO 
8.99S6E+OO 
8.6466E+OO 
8.2914E+OO 
7.9320E+OO 
7.5706E+OO 
7.2091E+OO 
6. 8494E+OO 
6.4933E+OO 
6. 1 424E+OO 
5.7980E+OO 
5.4614E+OO 
5.1 338E+00 
4.8 1 62E+OO 
4.5094E+OO 
4.2 1 4OE't'OO 

3.9306E+OO 
3.9119E+OO 
3.8493E+OO 
3.8329E+OO 
3.8085E+OO 
3.7485E+OO 
3.6595E+OO 
3.4012E+00 
3.2778E+OO 
3.2222E+OO 
3.2076E+OO 
3. 1 860E+00 
3. I 557E+00 
3. 1 328E+OO 
3.126IE+00 
3.0724E+OO 
3.0583E+OO 
3.0374E+OO 

2.986IE-I-00 
2.923IE+00 
2.7033E+00 
2.4963E+OO 
2.30 1 7E+OO 
2.1 1 94E+OO 
1.949JE+OO 
1.7902E+OO 
1.6425E+00 
1.5054E+00 
1.3785E+OO 
1.2613E+OO 
I. 1 533E+OO 
I.0540E+OO 
9.6278E-OI 
8.7924E-OI 
8.0286E-Ol 
"1.3314t::-UI 

6.696IE-Ol 
6.1183E-OI 
5.5934E-OJ 
S.1174E-OI 
4.6863E-OI 
4.2962E-Ol 
3.9438E-OJ 
3.6256E-OI 
3.4318E-Ol 
3.3683E-OI 

O.OOOCTOO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE't'OO 

O.OOOE+DO 
O.OOOE+oo 
O.OOOE+DO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.,..OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.\J()\)E+UO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1\ 
nm 

2.973C 01 

2.929E-OI 
2.860E-Ol 
2.676E-01 
2.503E-01 
2.341E-Ol 
2.190E-OI 
2.049E-01 
1.917E-01 
1.793E-Ol 
1.677E-OI 
1.569E-Ol 
1.468E-OI 
1.373E-OI 
1.284E-Ol 
1.201E-OI 
1.I24E-OI 
I.05IE-Ol 
9.834E-02 

9.2ooE-02 
9.1 59E-02 
9.020E-02 
8.984E-02 
8.93lE-02 
8.799E-02 
8.606E-02 
8.050E-02 
7.788E-02 
7.67IE-02 
7.640E-02 
7.595E-02 
7.531E-02 
7.483E -02 
7.469E-02 
7.356E-02 
7.327E-02 
7.283E-02 

7.1 76E-02 
7.045E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.39SE-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.381E-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 

2.266E-02 
2.120E-02 
!.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
J.359E-02 
1.338E-02 
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T,l.(11 J'. I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 4O()....lOOO keY - Continued. 

E il h Il ilK A 
keY elatom elatom cm2/g cm2/g cm2/g nm 

9.30119OE+OI 7.93737E+Ol 6.5528E-Ol 1.41 85E+OO 3.3518E-01 O.OOOE+OO 1.333E-02 
9.33 1 374E+O 1 8.00216E+OI 3.0839E+00 6.6541E+oo 3.3386E-Ol 5.249E+OO 1.329E-02 
9.357053E+01 8.06569E+O 1 3.0708E+00 6.6076E+OO 3.3274E-OI 5.213E+00 1.325E-02 
9.496'1 lOE+O I 8.17789E+01 3.0009E+00 6.3622E+OO 3.2678E-Ol 5.025E+00 I.306E-02 
9.975239E+OI 8.28390E+O 1 2.7786E+00 5.6085E+OO 3.0798E-Ol 4.444E+OO 1.243E-02 
1.066353E+02 8.341 36E+OI 2.5008E+00 4.7218E+OO 2.8466E-OI 3. 757E+OO 1.163E-02 
1.139931 E+02 8.37293E+Ol 2.2471E+00 3.9690E+OO 2.6365E-OI 3. 169E+00 1.088E-02 
1.2 1 8587E+02 8.39284E+01 2.01 83E+00 3.3347E+OO 2.4473E-01 2.670E+OO 1.017E-02 
1.302669E+02 8.40613E+Ol 1.8 1 24E+00 2.8013E+00 2.2767E-OI 2.250E+00 9.518E-03 
1.392553E+02 8.41518E+01 1.6250E+00 2.3495E+OO 2.1230E-01 1.891E+OO 8.903E-03 
1.488640E+02 8.42113E+01 1.4564E+00 1.9699E+00 1.9843E-OI 1.589E+00 8.329E-03 
1.591356E+02 8.42495E+0 1 1.3053E+00 1.6515E+00 1.8590E-01 1.334E+00 7.79IE-03 
1.701159E+02 8.42724E+OI 1. 1699E+00 1.3847E+00 1.7458E-OI 1.120E+OO 7.288E-03 
UHSS39Et02 g. Jf2l.H3E 1·01 t.O'l86E+OO I. 16tOE+OO t.6431E-Ot 9.409E-Ot 6.S1SE-03 

1.944018E+02 8.42882E+0 1 9.4004E-01 9.7360E-OI 1.5500E-OI 7.90IE-01 6.378E-03 
2.078156E+02 8.42862E+O I 8.4258E-0I 8.1633E-01 1.4653E-Ol 6.632E-OI 5.966E-03 
2.22 1 548E+02 8.42799E+O 1 7.5532E-OI 6.8455E-01 1.388IE-01 5.568E-01 5.581E-03 
2.374835E+02 8.42706E+01 6.7716E-01 5.741IE-01 1.3174E-Ol 4.674E-01 5.22IE-03 
2.538699E+02 8.42592E+O 1 6.0716E-Ol 4.8153E-Ol 1.2526E-Ol 3.924E-OI 4.884E-03 
2.713869E+02 8.42465E+O I 5.4445E-01 4.0392E-Ol 1.1929E-01 3.294E-01 4.569E-03 
2.901 126E+02 8.4233OE+Ol 4.8826E-01 3.3886E-Ol 1.1377E-OI 2.765E-OI 4.274E-03 
3.10 1304E+02 8.42 I 92E+O 1 4.3791E-01 2.8430E-Ol 1.0865E-OI 2.321E-OI 3.998E-03 
3.3 1 5294E+02 8.42053E+Ol 3.9279E-OI 2.3855E-OI 1.0389E-Ol 1.949E-01 3.740E-03 
3.544049E+02 8.41915E+Ol 3.5235E-OI 2.0018E-Ol 9.9433E-02 1.636E-OI 3.498E-03 
3.788588E+02 8.4178IE+OI 3.16\OE-Ol 1.6799E-Ol 9.5253E-02 1.373E-01 3.273E-03 
4.05000 I E+02 8.4165IE+Ol 2.836IE-OI 1.4099E-OI 9.1316E-02 1.I53E-OI 3.061E-03 
4.329451 E+02 8.41527E+OI 2.5447E-01 1.1834E-Ol 8.7594E-02 9.678E-02 2.864E-03 
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At Z= 85 

Atomic weight - 2.1 OOOOOE+02 glmol, nominal density p (glcm3
) - I.0000E+OO 

f,L.(bamsiatom) - f,L(cm2/g) x 3.48713E+02. E(eV) J.L(cm2/g) - !2(e/atom) x 2.00382E+05 

24 edges. Edge energies (keV): 

K 
M 
M 
N 
o 
o 

1 
~ 

IV 

V 

9.57299E+00 
4.31700E+OO 
2.78670E+OO 

-..5.33200E-00 
1.85617E-00 
3.76618E-02 

L 
M 
N 
N 
o 
p 

II 
I 

V 
II 

1.74930E+00 L 
4.00800E+00 M 
1.04200E+00 N 
4.75385E-00 N 
1.38499E-00 0 
1.93390E-02 P 

Relativistic correction estimate f ~ (H82.3/5CL) - - 2.0R91 E+OO. - 1 .219RE+OO I"ht()m 

Nuclear Thomson correction INT - -1.8874E-02 elatom 

E 
keV 

6.1 19614E-03 
6.213281E-03 
6.238259E 03 

6.275726E-03 
6.369394E-03 
8.850419E-03 
8.985884E-03 
9.022009E-03 
9.076195E-03 
9.21 1 66OE-03 
1.069000E-02 
I. 1 42761E-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.895220E-02 
1.924229E-02 
1.931964E-02 
1.943568E-02 
I. 948844E - 02 
1.972<;76E-02 

2.083314E-02 
2.227063E -02 
2.380730E -02 
2.54500 1 E-02 
2.720606E-02 
2.908327E -02 
3.109002E-02 
3.323523E-02 
3.SS28~6E-02 

3.690857E-02 
3.747350E-02 
3.762415E-02 
3.785012E-02 
3.797993E -02 
3.841505E-02 
4.060054E-02 
4.076232E -02 
4.138623E-02 
4.15526IE-02 
4.180217E-02 
·U42608E-02 
·+..340 I9RE - 02 
·t639671 E-02 
4.959809E-02 

II 
elatom 

-2.41657E-0I 
- 2.69 1 68E+00 

5.59099E-t-OO 

- 2.60900E+OO 
-2.10624E-02 

2.63911 E+OO 
9.2156IE-01 

- I. 1 8057E+OO 
1.00680E+OO 
2.960 1 4E+00 
6.82483E+00 
7.6451IE+00 
8.30377E+00 
8.83986E+00 
9.26885E+00 
9.59618E+00 
9.82 1 42E+00 
9.93647E+00 
9.90480E+00 
9.72269E+00 
9.43058E+00 
9.06984E+00 
9.46307E+00 
9.56904E+00 
9.80054E+OO 

1.00552E+OI 
9.99527E+00 
9.75723E+00 
9.38258E+00 
8.87291 E+oo 
8.21025E+00 
7.35213E+00 
6.2 I 609E+00 
4.61874E! 00 

3.28524E+00 
2.4677 I E+oo 
2.01636E+00 
1.99677E+00 
1.92704E+00 
1.54296E+00 

- l.n929E+00 
- 1.47646E+00 
- 2.546nE+00 
- 2.98891 E+OO 
- 3.1 8942E+00 
- 3.93531 E+OO 
- 5.1 6803E+00 
-7.92998E+00 
-7.50469E+00 

h 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE-t-OO 

5.6874E+00 
5.5961E+00 
4.0899E+00 
4.0368E+00 
4.0229E+00 
8. 1 650E+00 
8.0974E+00 
7.408IE+00 
7.0693E+00 
6.7047E+00 
6.3150E+00 
5.904IE+00 
5.4778E+00 
5.0430E+00 
4.6073E+00 
4. 1 779E+00 
3.9337E+00 
3.8396E+00 
3.8 1 49E+00 
4.49 1 4E+00 
4.4669E+00 
4.3587E+OO 

3.899IE+00 
3.3974E+00 
2.9578E+00 
2.5720E+00 
2.2342E+00 
1.9390E+00 
1.6817E+00 
1.4583E+00 
1.264910+00 

1.1666E+00 
1.1297E+00 
l.l202E+00 
1.6773E+00 
1.70 I 9E+00 
1.7979E+00 
2.7299E+00 
2.8398E+OO 
3.337IE+OO 
34911 E+OO 
4.1313E+00 
4.9 1 35E+00 
6.3762E+00 
1.2625E+01 
2.1002E+OI 
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O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE-t-OO 

1.8160E+05 
1.7605E+05 
9.2600E+04 
9.0020E+04 
8.9349E+04 
1.8027E+05 
1.7614E+05 
1.3886E+05 
1.2396E+05 
1.0998E+05 
9.69OOE+04 
8.4748E+04 
7.3553E+04 
6.3344E+04 
5.41 35E+04 
4.592 1 E+04 
4.1591E+04 
3.9984E+04 
3.9568E+04 
4.6307E+04 
4.5929E+04 
4.4278E+0>1 

3.7503E+04 
3.0568E+04 
2.4895E+04 
2.025IE+04 
1.6456E+04 
1.3359E+04 
1.0839E+04 
8.7922E+03 
7. 1340C+03 

6.3335E+03 
6.0409E+03 
5.9660E+03 
8.8799E+03 
8.9791 E+03 
9.3782E+03 
1.3473E+0--1. 
1.3960E+0--1. 
1.6157E+0--1. 
1.6835E+0--1. 
1.9804E+04 
2.3207E+04 
2.9438E+0--1. 
5'-+527E+04 
8.4849E+04 

II 
III 
II 

VI 
III 
II 

1.67847E+OO 
3.42600E+OO 
8.86000E -00 
1.97076E-00 
1.08426E-00 
9.03104E-03 

a(coh+inc) 
cm2/g 

1.0124E-05 
1.0994E-05 
1.1236E-05 

1.1605E-05 
1.2571E-05 
6.9 1 74E-05 
7.4605E-05 
7.6105E-05 
7.8399E-05 
8.4358E-05 
1.7357E-04 
2.3782E-04 
3.2416E-04 
4.3954E-04 
5.9291E-04 
7.9571E-04 
1.0624E-03 
1.4113E-03 
1.8654E-03 
2.1890E-03 
2.3294E-03 
2.3678E-03 
2.4263E-03 
2.4532E-03 
2.S768E-03 

3.2102E-03 
4.1799E-03 
5.4159E-03 
6.9829E-03 
8.9597E-03 
1.1441E-02 
1.4538E-02 
1.8387E-02 
2.3144C 02 

2.6338E-02 
2.7719E-02 
2.8095E-02 
2.8664E-02 
2.8994E-02 
3.0117E-02 
3.6153E-02 
3.6627E-02 
3.8486E-02 
:'1.8991 E-02 
3.9757E-02 
4.1708E-02 
4.487IE-02 
5.5434E-02 
6.8169E-02 

L 
M 
N 
N 
o 
P 

III 
IV 
III 

VII 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

. O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE!OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOC+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.42135E+OI 
2.90870E+OO 
7.40000E-01 
1.90577E-OI 
4. 15942E-02 
6.24450E-03 

A 
nm 

2.026E+02 
1.995E+02 
1.987E+02 
1.976E+02 
1.947E+02 
1.40IE+02 
1.380E+02 
1.374E+02 
1.366E+02 
1.346E+02 
1.160E+02 
1.085E+02 
1.015E+02 
9.494E+01 
8.881E+OI 
8.308E+OI 
7.772E+OI 
7.270E+OI 
6.801E+OI 
6.542E+OI 
6.443E+OI 
6.418E+OI 
6.379E+OI 
6.362E+01 
6.285E!OI 

5.95IE+Ol 
5.567E+01 
5.208E+01 
4.872E+OI 
4.557E+OI 
4.263E+01 
3.988E+01 
3.73IE+OI 
3A90C-t-Ol 

3.359E+01 
3.309E+01 
3.295E+01 
3.276E+01 
3.264E+01 
3.227E+OI 
3.054E+01 
3.042E+OI 
2.996E+01 
2.984E+OI 
2.966E+01 
2.922E+01 
2.857E+0 1 
2.672E+OI 
2.500E+01 
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TABLE I: Form factors, attenuation and Scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

5.302035E-02 
S .667876E -02 
6.058959E-02 
6,477028E-02 
6.92394~-02 
7.401 695E-02 
7.91241IE-02 
8,458368E-02 
9.041995E-02 
9.665893E-02 
1.033284E-OI 
1.062575E-OI 
I.078839E -0 I 
1.083176E-01 
l.08968IE~Ol 

1.l0458IE-01 
I.lOS94SE-01 
I. 180797E-0 [ 
1.262272E-OI 
1.349368E-01 
I. 357294E-01 
1.378069E-OI 
1.383609E-OI 
1.391919E-01 

1.412694E-OI 
1.44247SE-OI 
1.54200SE-OI 
1.648404E-01 
1.762144E-01 
1.819046E-01 
1.846888E-01 
1.854313E-01 
1.86S450E-01 
1.867657E-OI 
1.883732E-OI 
1.893292E-01 
1.896243E-OI 
1.903866E-0[ 
1.9[530IE-01 
1.93[34IE-01 
1.943887E-01 
1.960902E-01 
1.968785E-0 1 
1.98061OE-01 
2.01017IE-01 
2.013109E-Ol 
2.152655E-OI 
2.301 188E-Ol 
2.459970E -01 
2.629708E - 0 1 
2,811IS8E-OI 

3.005128E-Ol 
3.2124E2E-Ol 
3.434143E-Ol 
3.671099E-01 
3.924405E -0 1 
4.195189E -01 
4.484657E-Ol 
4.658769E-01 
1.7.10077E-OI 

4,749092E-01 
4.777615E-01 
.. U94098E-OI 
4.848923E-OI 
5.124891 E-OI 

II 
e/atom 

-2.81212E+OO 
S.29944E+OO 
1.46343E+O 1 
2.29647E+O 1 
2.89886E+01 
3.24658E+OI 
3.38329E+01 
3.37493E+01 
3.2806 I E+O 1 
3.14073E+01 
2.96988E+OI 
2.87473E+OI 
2. 77849E+0 I 
2.691IOE+0 1 
Z.76345ETOl 

2.80662E+0 1 
2.80768E+O I 
2.75:554E+OI 
2.6SI88E+0 I 
2.52 I 83E+Oi 
2.50S70E+O 1 
2,43871E+01 
2.37735E+O 1 
2 .. 42878E+0 1 

2.46047E+Ol 
2,4S94OE+O I 
2.40093E+0 1 
2.3 1 S83E+0 1 
2.21 143E+0 I 
2.IS086E+01 
2.1 1 439E+0 1 
2.09843E+0 I 
2.09282E+0 1 
2.09114E+0I 
2.07458E+OI 
2.061 86E+0 1 
2.05723E+01 
2.03960E+0 I 
2.03563E+0 1 
2.02266E+OI 
2.00964E+01 
1.9884OE+0 1 
1.97317E+Ol 
1.96674E+0 I 
1.93973E+Ol 
1.93611E+OI 
1. 77719E+0 1 
1 ,60 180E+0 1 
1.42798E+0 1 
1.27910E+Ol 
1.17911E·,01 

1.14749E+01 
1.19469E+0 1 
1.3 2036E+0 1 
1.51565E+0 I 
1.76291 E+O 1 
2.03878E+0 1 
2.30912E+Ol 
2.42237E+Ol 
:l.10570E+O 1 

2.32562E+0 1 
2,4464EE+01 
2.49260E+0 1 
2.59263E+0 1 
2,90018E+OI 

h 
e/atom 

2.9113E+Ol 
3.4450E+OI 
3.575IE+OI 
3.3389E+OI 
2.8736E+01 
2.3282E+OI 
1.8092E+OI 
1.3704E+OI 
1.025SE+OI 
7.6660E+00 
5.776IE+00 
5.1509E+00 
4.8460E+00 
4.7693E+00 
6.2229E.,,00 

5.9294E+00 
5.9037E+00 
4.7243E+00 
3.8450E+00 
3.2157E+00 
3. I 698E+00 
3.0565E+00 
3.0280E+00 
4.0882E+00 

3.9450E+00 
3.7579E+00 
3.2571E+00 
2.8777E+00 
2.S933E+00 
2.4850E+00 
2.4386E+00 
2.4268E+00 
2.5574E+00 
2.5542E+00 
2.5320E+00 
2.5 1 93E+00 
2.5 I 55E+00 
2.5057E+00 
2.6836E+00 
2.684IE+00 
2.6863E+00 
2.692IE+00 
2.6959E+00 
2,8430E+00 
2.8950E+00 
2,9023E+00 
3.40IIE+00 
4.430 1 E+OO 
6,0819E+00 
8.3924E+00 
1.1290EI01 

1.4601E+OI 
1.8085E+OI 
2.1484E+01 
2.4568E+OI 
2.7162E+OI 
2.9159E+OI 
3.0520E+01 
3.1015E+Ol 
.1.1157\;101 

3.1189E+OI 
3 .. ~ 142E+OI 
3 . .\ 180E+01 
3.3297E+OI 
.I.3657E+OI 

1.1003E+OS 
1.2180E+OS 
1.1 824E+OS 
1.0330E+OS 
8.3 1 63E+04 
6.3030E+04 
4.S819E+04 
3.2464E+04 
2.272SE+04 
1.5892E+04 
J.l 201 E+04 
9.7t38E+03 
9.00IOE+03 
8.8230E+03 
I. I 443E-t'04 

1.0757E+04 
1.0697E+04 
8.0171E+03 
6. 1 038E+03 
4.7754E+03 
4.6797E+03 
4.4444E+03 
4.3853E+03 
5.88551:-t'03 

5.5958E+03 
5.2203E+03 
4;2326E+03 
3.4982E+03 
2.9490E+03 
2.7375E+03 
2.6458E+03 
2.6225E+03 
2.747IE+03 
2.7405E+03 
2.6934E+03 
2.6664E+03 
2.6582E+03 
2.6373E+03 
2.8077E+03 
2.7848E+03 
2.769tE+03 
2.7510E+03 
2.7439E+03 
2.8763E+03 
2.8859E+03 
2.8881E+03 
3.1659E+03 
3.8576E+03 
4.9541E+03 
6,3949E+03 
8.0476E+03 

9.7359E+03 
1.I281E+04 
1.2536E+04 
1.3410E+04 
1.3869E+04 
1.3928E+04 
1.36'\7E+04 
1.3340E+04 
1.~II)I)C+O-+ 

1.3160E+04 
1.3900E+04 
1.3868E+04 
1.3760E+04 
1.3160E+04 

8.3449E-02 
1.0169E-OI 
1.2336E-01 
1.4898E-01 
1.7913E-01 
2.1 442E-OI 
2.SS55E-OI 
3.0324E-01 
3.5828E-01 
4.2150E-01 
4.9376E-OI 
5.2693E-OI 
5.4571E-01 
5.5077E-OI 
S.S838E-Ol 

5.7596E-OI 
S.7758E-OI 
6.6903E-01 
7.7390E-OI 
8.915IE-Ol 
9.0247E-OI 
9.314OE-OI 
9.3916E-OI 
9.50831: 01 

9.802IE-0! 
1.0228E+OO 
1. 1 686E+00 
1.3298E+00 
1.5072E+00 
1.5975E+00 
1.642IE+00 
1.6540E+00 
1.6719E+00 
1.6755E+00 
1.7014E+00 
1.7 1 68E+00 
1.7216E+00 
1.7339E+00 
1.7524E+00 
1.778SE+00 
1.7989E+00 
1.8266E+00 
1.8395E+00 
1,8588E+00 
1.9072E+00 
1.9130E+00 
2. 1 426E+00 
2.3903E+00 
2.6564E+00 
2.9408E+00 
3.2432E+00 

3.5633E+00 
3.9003E+00 
4.2533E+OO 
4.6212E+00 
5.0026E+00 
5.3959E+00 
5.7992E+OO 
6.0331E+00 
6. 1270E+00 

6.1518E+00 
6. 1 890E+00 
6.2104E+00 
6.2811E+OO 
6.6273E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE1"OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001:...0<) 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001:1"00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001:1"00 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

>. 
nrn 

2.338E+OI 
2.1 87E+O I 
2.046E+OI 
1.9 I 4E+O 1 
1.79IE+OI 
1.675E+OI 
1.567E+Ol 
I. 466E+O 1 
1.371E+OI 
1.283E+OI 
1.200E+OI 
1.1 67E+O I 
1.149E+01 
1.I45E+Ol 
1.1 38ETO 1 

1.[22E+OI 
1.12IE+OI 
1.050E+OI 
9.822E+00 
9. I 88E+OO 
9.13SE+00 
8. 997E+OO 
8.96IE+OO 
8.9071:.,,00 

8.776E+OO 
8.S9SE+00 
8.04OE+OO 
7.52IE+00 
7.036E+OO 
6.816E+00 
6.7 1 3E+00 
6.686E+00 
6.646E+OO 
6.638E+00 
6.582E+00 
6.549E+00 
6.538E+00 
6.S12E+00 
6.473E+00 
6.420E+00 . 
6.378E+00 
6.323E+00 
6.297E+00 
6,260E+00 
6. 1 68E+00 
6. I 57E+00 
5.760E+00 
5.388E+00 
5.04OE+00 
4.715E+00 
4.410E1"00 

4. 1 26E+00 
3.859E+00 
3.610E+00 
3.377E+00 
3. 1 59E+00 
2.955E+00 
2,765E+00 
2,661E+00 
2.62IC'1'00 

2.61IE+00 
2.595E+00 
2.586E+00 
2.557E+00 
2.419E+00 
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TAStE I: Form factors. attet'lUat\ct\ and tcattering cross-sections, Z .. 1-92, from g .. O.OOI....(\.otO keY to E - 400-1()()() keY - Continued. 

£ fl h \). a-(con+ine) P-I( 
ktV elatom e(atClm cm2!g cm1/g cmz/g nm 

2.97S~3E+Ol 3.3707E+O} 1.2926£+04 6.1493£+00 O.OOOE+OO ·2.373E+OO 
5.305340E~01 3.00394E+OJ J.:n:nE+·m 1.2736E+04 6.&449£+00 O.OOOE+OO 2.J37E+OO 
5.316668£-01 2. 96400E+O1 3.3720E+Ol J.2685E+04 6.8']02£+00 O.OOOE+OO 2. 328E+OO 
5.35~I66OE-Ot 3.05179E+OI 3.4888£+01 l.3046E-+04 6.907.913.+00 O.OOOE+OO 2.314E+OO 
5.43864OE-01 3. t 7485E-t01 3.4906E+Ol t.18<SlE+04 7.00 13E-+-OO 0.000£+00 2.28{)E+OO 
5A18508E -01 3.12l92E+OI ) AW'6£.+<H 1.27688+04 Hl414E+OO O.oooE+OO 2.263E+oo 

~g56525f - 01 3.58579£1'01 3,471IE+OI 1.lSlflE,+04 1.46'6tE+OO Q,OOOE+OO 2.11713.+00 

6.~25~ 3.8Sl3}SE+<lt 3.41 73E+Ol 1.003%£+04 ??,U7ETOO CI.OOOE+OO 1.980£+00 
6.692<>09E-O 4, [5860E+Ol 3.3341E+Dl 9.982SE+03 8.3004£+00 D.OOOE+OO 1.85.3£+00 
7.154399£-01 4.35581.E+Ol 3.2291E+OI 9.0442E+03 8.7063e+OO O.oooE+OO 1.7'33£-+00 
?.25200a£-Ol 4.3737 1 E+Ol 3.20596+01 8.858313.+03 B.7875E+00 O.OIX)E+OO 1.710£+00 
7.363000£.-01 4.34032£+0/ 3.1 793E+O[ &.f)S24Vc()3 K8780E+OO Ol.lOOE+OO 1.684£+00 
7.3nE(l(lE-Ol 4.25241 £+O! 3,1722E+OI S.5984Et-03 8.90 18E+00 O.OOO.€+OO !.677E+00 
7.4..17000E-Ol 4.375\9£+01 3.3607E+Oi 9.05S1E+03 8.9372Ei-00 O.(XX)E+OO L667E+OO 
7548000E-Ol 4.5~39lE+Ol 3.3345E+Ol 8. 8524E+03 9.0244E+00 O.OOOE+oo 1.643E+00 
7.6480S2B-()1 4.59096E+O 1 3.3109E-+-OI 8.6741F..-+O'l 9. 10 1 4E+00 0.000£+00 l.621E+00 
8.17.5768£-01 4.875OO8+Ol 3. I 83SE:+CI\ 7J~(}26E+03 9.4829E+OO O.OOOE+OO }.516£+00 
8o.682800E-01 5.06396E+Ol :.t055.5E+Ol 7.05(56'+03 9.8 1 29E+00 0.000£+00 1,428£+00 
8.1J9896E~Ol S.OI932E+Qt 3.0415£+01 6.9733E+03 9.8479E-+OO O.OOOE+OO l,4J9£+00 
8.&35700£-01 5.09266B+Ol 3.0230c+()} 6.8713E+03 S>.3938Et-OO O.OOOE+OO 1.40613+-00 
S.85114DE-or 5.D8362E+Ol 3.01 44E+Ot 6.82.44E+03 9.9150E~OO OlJ(}()E+OO 1.4016+00 
8.904300£-01 5J2249E+OI 3.0430£+01 6.84S0E+03 9. 94(lSE+OO O.OOOE+OO 1.392E+00 
9,037200E-{H S'(S4(4S+Ol 3.0117E+(H 6.6779E+03 t.OO~4E+O{ O.OOO6+{}() 1.312£+00 
9.34.294:8£ -(H 5.28943£+01 2.9388E-t-Ol 6.303IE+03 1.()194E+OJ 0.000£+00 1.327E+OO 
9.~8?6\2t-Ot 5.410S6£+0 I :t1969E+Ol 5,6115E+03 \.0517E+OJ 0.000£+(10 1.2410+00 
\.021160E+00 S.549!7E-+01 2.7224E+01 5.J421E+03 1.061Q£+01 O.OOOE+OO 1.214E+OO 
r .Q36790E+OO 5$7\38£+01 2.6716E+01 5.1 635E+03 1.0688E+Ol 0,000£+00 U96B+OO 
i .0'\0958E+OO 5.53416E+OI 2.6584£+0\ 5.1 174£+03 l.0706E-tO I O'(lOOE+OO 1.l9lE+00 
1.04721<lE+OO 5..59887E+O\ 2.6937E+Ol S.1543E+03 I ,0733E+<l ~ O.OOOE+OO \.184£+00 
1.06284OE+00 S.M1?tE+ot 2.6463E+OI 4.9893E+03 L0797E+O\ O.{(I(lE+O(J 1.161£",Q() 
1.067676E+00 71.£5.1045£+01 2.631\£.+\)\ 4,<)399£+03 UJ8{1E+OI 0.000£+00 !.l6\E.+OO 
1.141345E+OO SJS0328E+OI 2A339E+Q.! 4.273213+03 l.i089£+01 o.()o{)E+oo l.086£+00 

I .2200~8E4-00 .5. 88437 E.+O I 2.2561£+01 3.7054E+03 l.l333E+O[ 0.00013+00 1.016£+00 

1.304285E+00 5.93770F.+01 2.0945£ ... 01 3.217\>E+03 1.154713+01 O.OOOE+OO 9.506E-·Ql 
~ .JY4215! b+W ~.Y6~'.NE+UI 1.';I47tb+<,H 2.7990b+03 1,1n~!::'+<Jl IJ.OVQI!+W l:S.~l.)lt.-UI 

1,490486£-+QO 5.98374E+OJ 1.'e.\J,t;£+Gi 2.4395£+03 Ll875E+O{ 0.000£+00 fUI8E-O! 
t .593329E+00 5.98041E+(H 1.6929E+Ol 2. I 290E+<I3 r.!989E+O\ Q.OOO£-\-(J(J 7.78\'E-O\ 
I. ?O~269£+OO 5.%\ 46E+O1 !.5814£+01 1.8616E+03 1.2067E+Dl O.OOOhOO 7.279E-O\ 
\.820795£+00 5.92171£+01 1.434'tC+0\ !.6311E+03 \.liWE-+DJ 0.000£+00 6.809E-Ol 
1.946430E+00 5.35865£-+01 \.381S1)E~D} 1.4278E+03 U1l7E.+OI 0.00013+00 6.370£-0) 
1.08(173313+00 5.75639£+Ot 1.2928£+01 1.245QEtQ3 1.2090E+01 O.OOOE+OO 5.959£-01 
2.224304E+00 55936OE+OI 1.2014£+01 I.OS1.3E+Q3 1.20:28£+01 O'()OOE+OO 5.574£-0\ 
2.317781 E+OO 5.::H'i1.63E+Ol 1.1 1 55£+\) \ 9.'1008£+01 U932E+OI 0.000£+00 5,214E-Ol 

2.54! 848E+00 4.78599E+OI l.O}73E.+Ol 8.r774E~D2 \.1805E+OJ OJJOO£+GG 4.818£--()\ 
Z.7J72';5E+OO 3.QI)19E+Ol 'l.6JME+OO 7. I 2Z<lE+O.:£ l.lO<lOc+Ol O.OOOCrOO 4 . .3<i3E-·OI 

2,730%6E .. tOO 2.6Y.lOOE+Ol 9.6D70Et-OO 7.Q49[£+01 1.)633£+01 O. OOOE +00 4.540E-OI 
2.772767E+00 -Z.73934E+OO 9.454tE+OO 6.8323E+02 1.1592E+Ol Q,OOOE+OO 4.47IE-01 
2.783913E+00 -4.68104£+0\ <),4143£+0<) 6. 7763E+U2 Lt58JE+O! a.OOOE+()O 4.454£-01 
2.800634E+W 2. \Q251E+Ol 9.S890E+O{ 6.S60SE+Cl} 1.1564E+O\ O.OOOhOO 4.427E~(}! 

:?M24~4E+()Q 5.930SIE+OI 5.6nSF..+O\ :~.':l990E:+03 1.1522E+Ol O.OOOE+OO 4 .. ')62£-01 

).8SG526E+OO 5.99684£+01 5.1535E+Ol j.6227£+03 !.l5i4E+-OI O.OOOE+O(} 4350£-0) 
2.89-11.56E+OO 4,4D22GE-I'Ot .l.lY43E+O! 2.21 [6E+OJ \.\469E+Ol O.OOOE+·Ol} 4,284S-{)! 

1.904724£+00 2.08895E+01 1.S768E-IOJ l.9846E+(B l.l458£+01 O.()(){)£,;.Q() 4.26SE-Ol 

2.90579\ hOG [ .46/88£+01 2.8..\.73E+Gl l.9635E+03 1.1'+57E;.O( O:()(J<JE+OO 4.267E-O[ 

1.92.n·HE+OO 6.!2934E+O\ 'U,n02E-rOI 5.3537£+03 Li4)3ErO\ O.OOOE+DG 4.241E-O\ 

2.96687·fE+OO 7.\",()..\44E+01 4.4} 14t+() \ 2.9930£+0:1 U392E+O) OJ\()OE+OO 4.l79E,-ot 

3.ID515DE+OO 6.20899E-t-Ol 3.40·UE+OI 2.. 1 968E+·0) U242E-t·(H O.OOOE+\)0 :i.I}Si3£-O! 

~..11 9~)6E+OO 6.56563t+O'( J.7053F.+O! 2.2368£+03 1.1001£+01 O.OOOE+OO 3.7358-01 

.'\.:\5i4S0E+00 6.6366'7£+0\ J.6859E+OI 1.!998£+03 1.095gE+OI 0.000£+00 3.693£-0\ 
~ . ..u)SS7{)E+OO 6.?!oS33Et·Ol 3.58nhO( 2.109RE+()3 1.0899[+01 Q.oo<JE+DD 3,.637£-01 
.Z.-L?257.tE+OO 6.52962E+01 \.5565£+0'. 2.0822E+03 1.0'383£+0\ ().\)(l(}E+GO 3.623E-Ol 

:' . .l,4..'\~OE+OO 6.85417E+O] _'.9796E+01 2 . .1 16)£+03 I.0859E+O\ 0.000£+00 3.60[E-O] 

-'.4.Sl.l.520E+OO I.2.!.\'e4t-l-Qi .l.8134E+OJ 2.! E67E+O.1 I.O~OOE+()l O. ()O!.W;.+CK) J.548'C-CH 

.1.5~S-HSE+OO "1 A1S284E+Ol .1.62}'9£+.{) l 2.04ME+OJ I.0737E+OJ O.O()OE+OO 3.494£-0\ 
3.?9::r::81\hOO 7.86586E+OI ;.{)(':l56E+O] lA.()81E+03 \ .045:2E+Ol O.OOO£+DO .1269E--O! 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 591 

TABLE I: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

3.927840E+OO 
3.987960E+OO 
4.oo3992E+O 
4.028040E+O 
4.055024E+OO 
4.08816ffii...+oo 
4.230660E+OO 
4.295415E+OO 
4.3 I 2683E+OO 
4.334821 E+OO 
4.338585E+OO 
4.403340E+OO 
4.633924E+OO 
4.953664E+OO 
5.295467E+OO 
:>.6OU!S:>:>h+UU 

6.05 I 453E+OO 
6.469004E+OO 
6.915365E+OO 
7.392525E+00 
7.902609E+OO 
8.447890E+00 
9.030794E+OO 
9.6539 I 9E+00 
1.032oo4E+O I 
1.l032 12E+0 I 
I. I 79334E+O I 
1.260708E+O I 
1.347697E+0 I 
1.392923E+0 I 
1.41 4243E+0 I 
1.41 9929E+0 1 
1.428457E+OI 
1.440688E+0 1 
1.449777E+0 I 
1.540095E+0 I 
1.646362E+0 I 
1.67oo78E+0 1 
1.676792E+OI 
1.686862E+0 1 
1.712039E+Ol 
1.714314E+OI 
1.740554E+Ol 
1.747551E+Ol 
1.758047E+0 I 
1.759961 E+O I 
I. 784286E-t-0 1 

1.881398E+O 1 
2.011215E+Ol 
2. 1 49988E+0 1 
2.298338E+0 1 
2.456923E+0 1 
2.626450E+0 I 
2.807676E+O 1 
3.00 1405E+O 1 
3.208502E+O 1 
3,429889E+0 1 
3.66655IE+OI 
3.919543E+OI 
4. 1 89992E+0 1 
4,479101 E+O 1 
4.788 1 59E+0 1 
5.118542E+OI 
5,47172IE+OI 
5.849270E+O 1 

II 
e/atom 

7.74498E+OI 
7 .66604E+0 I 
7 .57684E+O I 
7.66793E+OI 
7.71815E+OI 
7.75008E+Ol 
7.79962E+Ol 
7. 77907E+O 1 
7.73233E+OI 
7.786 1 3E+Ol 
7.79376E+Ol 
7. 86096E+OI 
7.96783E+OI 
8.05386E+0 1 
8.1 I 833E+O I 
!S.I !S4lSYE+U I 

8.22707E+0 I 
8.24147E+0 1 
8.2545lE+Ol 
8.25091 E+O 1 
8.24l4OE+O1 
8.2322lE+OI 
8.22ll7E+0 1 
8. 1 9647E+O 1 
8.l6ll5E+Ol 
8.ll566E+Ol 
8.05644E+0 I 
7.97232E+Ol 
7.8l972E+Ol 
7.63888E+Ol 
7.37593E+0 I 
7.06732E+Ol 
7.3747lE+OI 
7.57156E+Ol 
7.64679E+Ol 
7.89363E+Ol 
7.8641 6E+0 I 
7.74554E+Ol 
7 .59108E+0 I 
7.748ooE+Ol 
7.88175E+Ol 
7.88698E+Ol 
7.89277E+Ol 
7.82876E+O I 
7.92760E+Ol 
7.94102E+OI 
8.04060E-t-01 

8.21471E+01 
8.32985E+OI 
8.40104E+Ol 
8.4486IE+OI 
8.481 04E+0 1 
8.50419E+Ol 
8.52036E+O 1 
8.53412E+OI 
8.53658E+O 1 
8.53929E+OI 
8.53852E+OI 
8.53260E+O 1 
8.5 2512E+O 1 
8.51663E+O 1 
8.50743E+OI 
8,497DE+OI 
8,48760E+O 1 
8.4770IE+OI 

fz 
elatom 

2.5182E+OI 
2.4575E+OI 
2.4418E+Ol 
2.5934E+OI 
2.5648E+Ol 
2.5305E+Ol 
2.3935E+Ol 
2.3388E+Ol 
2.3247E+Ol 
2.4103E+OI 
2.4073E+Ol 
2.3568E+Ol 
2. I 898E+Ol 
1.9929E+Ol 
1.8158E+Ol 
1.6:>0 I E+O I 

1.49 I 2E+Ol 
1.3475E+Ol 
1.2193E+Ol 
1.1032E+Ol 
9.9994E+00 . 
9.07l4E+00 
8.2073E+00 
7.3369E+00 
6.5680E+00 
5.8878E+00 
5.2868E+00 
4.7459E+OO 
4.2563E+00 
4.0362E+00 
3.9386E+00 
3.9 1 33E+00 
9.9118E+00 
9.7728E+00 
9.6715E+00 
8.7318E+00 
7.7790E+00 
7.588lE+00 
7.5353E+00 
I.05l5E+Ol 
1.0261E+Ol 
1.0238E+OI 
9.9842E+OO 
9.9 1 78E+OO 
1.1370E+01 
1.l351E+01 
1.1116E-t-01 

1.0243E+Ol 
9.2 1 87E+OO 
8.296IE+00 
7.4647E+OO 
6.7 1 70E+00 
6.0480E+00 
5,41 45E+00 
4.8312E+00 
4.3 1 29E+00 
3.8515E+00 
3,4298E+00 
3.0538E+OO 
2.7210E+00 
2,4264E+OO 
2. 1 653E+OO 
1.9337E+00 
1.7282E+00 
1.5457E+OO 

l.2847E+03 
l.2348E+03 
1.2220E+03 
1.2901E+03 
1.2674E+03 
1.2403E+03 
1.1337E+03 
1.0911E+03 
1.080lE+03 
l.ll42E+03 
1.1ll8E+03 
I.0725E+03 
9.4693E+02 
8.0615E+02 
6.8712E+02 
:>.84U8E+02 

4.9379E+02 
4.l74IE+02 
3.5331E+02 
2.9903E+02 
2.5355E+02 
2.l5l7E+02 
1.82llE+02 
l.5229E+02 
l.2753E+02 
1.0694E+02 
8.9828E+OI 
7.5433E+Ol 
6.3285E+OI 
5.8063E+OI 
5.5806E+OI 
5.5225E+01 
1.3904E+02 
1.3593E+02 
l.3368E+02 
1.l361E+02 
9.4680E+01 
9. I 045E+0 I 
9.0050E+01 
l.249IE+02 
1.2009E+02 
l.l967E+02 
I. 1 494E+02 
1. 1 372E+02 
1.2959E+02 
1.2924E+02 
1.24B4C1'02 

1.09\oE+02 
9. 1 848E+Ol 
7.7321E+Ol 
6.5082E+Ol 
5.4783E+OI 
4.6142E+OI 
3.8643E+OI 
3.2254E+OI 
2.6936E+OI 
2.2502E+OI 
1.8745E+OI 
1.5612E+OI 
1.3013E+OI 
I.0855E+OI 
9.0616E+OO 
7.5702E+OO 
6.3289E+OO 
5.2952E+OO 

u(coh+inc) 
cm2/g 

1.0295E+Ol 
1.0226E+OI 
I.0207E+OI 
1.0179E+Ol 
1.0 I 48E+O 1 
1.0l1OE+01 
9.9464E+OO 
9.8727E+OO 
9.853lE+OO 
9.8280E+OO 
9.8238E+OO 
9.7507E+OO 
9.4942E+OO 
9.1 490E+oo 
8.7948E+OO 
8,434UE+OO 

8.0688E+OO 
7.70 I 4E+oo 
7.3337E+OO 
6.9678E+OO 
6.6054E+OO 
6.248 I E+OO 
5.8975E+OO 
5.5548E+OO 
5.22lIE+00 
4.8976E+OO 
4.585IE+OO 
4.284IE+OO 
3.9954E+OO 
3.8573E+OO 
3.7947E+OO 
3.7783E+OO 
3.7539E+OO 
3.7 I 93E+OO 
3.6940E+00 
3.4562E+00 
3.206IE+OO 
3. I 542E+OO 
3. I 398E+OO 
3.1 I 83E+OO 
3.0656E+OO 
3.0609E+OO 
3.0076E+OO 
2.9937E+00 
2.9729E+OO 
2.9692E+OO 
2.922IC-t-OO 

2.7453E+OO . 
2.5345E+OO 
2.3364E+00 
2.1508E+OO 
1.9774E+OO 
1.8158E+OO 
1.6654E+OO 
1.5260E+OO 
1.3969E+OO 
1.2777E+OO 
1.1679E+OO 
I.0669E+OO 
9.7426E-OI 
8.89.:\9E-OI 
8.118IE-OI 
7,4102E-OI 
6.7655E-OI 
6.179IE-OI 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE1'OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

3.157E-OI 
3.I09E-OI 
3.097E-Ol 
3.078E-OI 
3.058E-Ol 
3.033E-OI 
2.93IE-Ol 
2.886E-OI 
2.875E-Ol 
2.860E-OI 
2.858E-OI 
2.816E-Ol 
2.676E-OI 
2.503E-Ol 
2.34IE-01 
2.190E-OI 

2.049E-OI 
1.9l7E-Ol 
1.793E-OI 
1.677E-OI 
1.569E-Ol 
1.468E-Ol 
1.373E-Ol 
1.284E-Ol 
1.201E-Ol 
1.124E-Ol 
I.05lE-Ol 
9.834E-02 
9.200E-02 
8.901E-02 
8.767E-02 
8.732E-02 
8.680E-02 
8.606E-02 
8.552E-02 
8.050E-02 
7.531E-02 
7.424E-02 
7.394E-02 
7.350E-02 
7.242E-02 
7.232E-02 
7.123E-02 
7.095E-02 
7.052E-02 
7.045E-02 
G.949C 02 

6.590E-02 
6.l65E-02 
5.767E-02 
5,395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2,422E-02 
2.266E-02 
2.120E-02 
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592 C.T.CHANTLER 

TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E .. 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E II 12 I.t. a(coh+inc) tJ..K A 
keY elatom elatom cm2Jg cm2/g cm2/g nm 

o.Z:lllS70E+O 1 8.4(i586E"I"Ol 1.3827£+00 4.1310E+OO 56.16iF.-O) O.OOOE+OO 1.983E-02 
6.6843 1 8E+0 1 8.45368E+OI 1.2356E+00 3.7042E+OO 5.164IE-OI O.OOOE+OO 1.855E-02 
7 . 1 45536E+O 1 8.43993E+OI 1.I052E+00 3.0994E+OO 4.7270E-Ol O.OOOE+OO 1.735E-02 
7.638578E+OI 8.42357E+0) 9.8789E-01 2.5915E+OO 4.3318E-OI O.OOOE+OO 1.623E-02 
g~640E+Ot 8.40203E+O I 8.7854E-01 2. 1559E+OO 3.9748E-OI O.OOOE+OO l.518E-02 
8.729069EA 8.36783E+O 1 7.7724E-OI 1.7842E+OO 3.6526b-Ul Q.OOOB+OO 1.420E-02 

9.331374E+OI 8.281 55E+O 1 6.8813E-OI 1.4777E+OO 3.362IE-01 O.OOOE+OO 1.329E-02 
9.381530E+Ol 8.2649lE+Ol 6.8145E-Ol 1. 4555E+OO 3.3400E-OI O.OOOE+OO 1.322E-02 
9.525125E+Ol 8.l6283E+Ol 6.6290E-Ol 1. 3946E+OO 3.2785E-Ol O.OOOE+OO 1.302E-02 
9.:J63417E"I"O 1 8.04074n"l"O I 6.SS09E-OI 1.3789E'+I1O . 3.2625E-01 O.OOOE+OO 1.296E-02 
9.620855E+OI 8.16796E+O 1 3.0533E+OO 6.3594E+OO 3.2388E-01 5.004E+OO 1.289E-02 
9.764449E+01 8.27918E+01 2.9843E+00 6. 1242E+OO 3.18IlE-Ol 4.824E+OO 1.270E-02 
9.975239E+OI 8.34034E+O 1 2.8871E+OO 5.7996E+00 3.1003E-01 4.575E+OO 1.243E-02 
1.066353E+02 8.42221 E+O I 2.60IOE+00 4.8876E+OO 2.8644E-Ol 3.872E+OO 1.1 63E-02 
1.13993IE+02 8.46138E+OI 2.3399E+00 4.IUlb+OO 2.6:J2lE-Ol 3.270ETOO LOSSE-02 
1.218587E+02 8.485IlE+0 1 2.1028E+00 3.4579E+OO 2.4608E-OI 2.758E+00 1.017E-02 
1.302669E+02 8.50066E+O 1 1.8893£+00 2.9062E+00 2.2886E-01 2.324E+00 9.518E-03 
1.392553E+02 8.5 II 25E+0 1 1.6961E+00 2.4405E+OO 2.1334E-01 1.956E+OO 8.903E-03 
1.48864013"1"02 S.51831EtOl 1.5209E~OO 2.0473E+00 1.9935E-OI 1. 644E+00 8.329E-03 
1.591 356E+02 8.52292E+O I 1.3638E+00 1.7173E+oo 1.8672E-01 1.382E+OO 7.79IE-03 
1.701 1 59E+02 8.52579E+O 1 1.2230E+00 I.4406E+OO 1.7530E-01 1.16IE+OO 7.288E-03 
1.8 1 8539E+02 8.5274lE+Ol 1.0968£+00 1.2086E+OO 1.6497E-Ol 9.754E-Ol 6.818E-03 
1.944018E+02 8.52812E+Ol 9.8376E-01 1.0140E+OO 1.5559E-01 8.194E-Ol 6.318£-03 
2.078 1 56E+02 8.52817E+O I 8.8244E-01 8.5087E-01 1.4707E-01 6.884E-Ol 5.966E-03 
2.221548E+02 8.52773E+Ol 7.9163E-OI 7.1405E-OI 1.3930E-Ol 5.783E-OI 5.58IE-03 
2.374835E+02 8.52695E+01 7.1025E-Ol 5.9929E-Ol 1.3220E-Ol 4.858E-01 5.22IE-03 
2.538699E+02 8.52593E+OI 6.373IE-01 5.0303E-OI 1.2569E-Ol 4.08IE-Ol 4.884E-03 
2.7 I 3869E+02 8.52474E+01 5.7192E-01 4.2228E-01 1.1970E-01 3.429E-01 4.569E-03 
2.901126E+02 8.52346E+O} 5.1329E-01 3.5453E-Ol 1.1417E-0) 2.880E-Ol 4.274E-03 
3.10 1 304E+02 8.52212E+Ol 4.6072E-OI 2.9768E-OI 1.0904E-Ol 2.420E-Ol 3.998E-03 
3.3 I 5294E+02 8.52076E+O I 4.1357E-OI 2.4997E-OI 1.0427E-OI 2.033E-OI 3.740E-03 
3.544049E+02 8.51941 E+O 1 3.7129E-01 2.0993E-01 9.9813E-02 1.708E-OI 3.498E-03 
3.738588E+02 8.51808E+Ol 3.3336E-OI 1.7632E-01 9.5633E-02 1.435E-01 3.273E-03 
4.05000 1 E+02 8.5 1 679E+0 1 2.9933£-01 1.48IOE-OI 9.1699E-02 1.205E-01 3.06IE-03 
4.329451 E+02 8.5 1 555E+0 1 2.6880E-01 1.244IE-OI 8.798IE-02 1.012E-01 2.864E-03 

J. Phvs. Chern. Ref D8t8 VI"I! ?.1 Nt' 1 i oo<=: 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 595 

Rn Z= 86 

,.\wmk: wd~11L - 2.220000E.,.02 g/Jllul, lIUluiJlld dCII:.ity I-' (g!~l1Jl) - 9.230013-04 

j.1..(bamslatom) ... f1(cm1/g) X 3.68640E+02, E(eV) f1(cm1!g) .. !lee/atom) X 1.89551E+05 

~.1 f'rlges. Edge energies (keV): 

K 
~ 

~ 

N 
o 
o 

I' 
V 

IV 
I 

V 

9.84040E+OO 
4.48200E+OO 
~9240E+OO 
5.~E-OO 
2.00831 E-OO 
4.42550E-02 

L 
M 
N 
N 
o 
P 

II 

V 
II 
I 

1.80490E+00 
4. 15900E+00 
1.09700E+00 
5.37000E-OO 
1.5177IE-OO 
2.1 9397E-02 

L 
M 
N 
N 
o 
P 

Relativistic correction estimate !rel (H82,3!5CL) - -2.1548E+OO. -1.2570E+OO e/atom 
Nuclear Thomson correction fNT - -1.8276E-02 e/atom 

6. 983358E -03 
7.090247E-03 
7.1 1 8750E-03 
7.161505E-03 
7.268393E-03 
l.036116E-02 
1.051975E-02 
I.056204E-02 
1.062547E-02 
1.069000E-02 
I.078406E-02 
1.142761E-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
L49233SE-02 
1..:59.5306E-02 

1.70S382E-02 
L823053E-02 
I. 948844E - 02 
2.083314E-02 
2.1S0088E-02 
2.1 82997E-02 
2.191773E-02 
2.204937E-02 
2.227063E-02 
2.237846E-02 
2.380730E -02 
2.54500 1 E - 02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E -02 
3, 797993E -02 
4,060054E-02 
4,340 198E -02 
4,403377E-02 
4.4': i U!';IE: - 0": 

4.4476J2E _. 02 
4.514014E-02 
4,63967IE-02 
4,77:733E-02 
4.844769E - 02 
4.864246E -02 
4.893461 E-02 
4,959809E-02 
4. 966497E - 02 
5,302035E-02 

it 
e/atom 

- I .40095E -0 I 
- 3.65878E+00 
-7.81 185E+00 
- 3.56804E+00 

1.18324E-Ol 
S.66085E+00 
3.8 I 936E+OO 
1.52197E+00 
3.94006E+00 
5.17172E+OO 
6. 1 2627E+OO 
8.74822E+00 
1 .02947E+0 I 
1.14147E+OI 
1.22984E+0 1 
1.30077E+0 I 
1.3.5690E+Ol 

1.39950E+0 1 
1.42914E+01 
1.44558E+Ol 
I. 44536E+0I 
1.43221E+OI 
1.40652E+OI 
1.37421 E+O 1 
1.4098IE+Ol 
1.43434E+0 1 
1.44059E+0 1 
1.46485E+Ol 
1.45702E+0 1 
1.43338E+0 I 
1.39752E+0 I 
1.34979E+0 1 
1.28882E+0 I 
1.21 1 [6E+0[ 
l.l 10 1 1 E+O 1 
9,7 I 476E+00 
7.50250E+OO 
6,61733E+00 
b,Ob.' II E+OU 
6.1]258E+OO 
5.70 I 44E+00 
4.46382E+00 
2.86062£+00 
1,73346E+00 
].20 I 54E+00 
1.09802E+00 
5.48964E-()1 
4,87096£-0] 
1,93666E+00 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
8.1 423E+OO 
8.0559E+00 
6.1 586E+00 
6.073IE+00 
6.0503E+00 
I.0589E+01 
I.0549E+OI 
1.0490E+OI 
I.0095E+OI 
9.6 1 93E+00 
9. 1051 E+OO 
8.5549E+00 
7.9757E+OO 
1.31ooE+OO 

6.768IE+00 
6. I 609E+00 
5.5654E+00 
4.9909E+00 
4.7288E+OO 
4.6051E+00 
4.5727E+00 
5.1 661E+00 
5.0600E+00 
5.0094E+00 
4.3980E+00 
3.8 1 44E+oo 
3.3050E+00 
2.8602E+OO 
2.4732E+OO 
2.1 375E+00 
1.8474E+OO 
1.5975E+00 
1..383IE+00 
1,1998E+00 
1.1638E+00 
!.154QEHI() 

1.9003E+00 
2.0626E+00 
2.51 15E+00 
3.2560E+00 
3.8310E+00 
4.0084E+00 
4.8805E+00 
5.7157E+00 
),8056£+00 
1.1563E+O; 

O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
2.IS5IE+05 
2.1009E+05 
I. 1267E+05 
1.0943E+05 
1.0858E+05 
1.8890E+05 
1.8705E+05 
1.8438E+05 
1.6745E+OS 
1.4926E+OS 
1.3216E+OS 
1.1616E+05 
1.0130E+05 
S.1647E+04 

7.5226E+04 
6.4058E+04 
S.413IE+04 
4.5409E+04 
4. I 689E+04 
3.9986E+04 
3.9546E+04 
4,44IIE+04 
4.3067E+04 
4.243IE+04 
3.5016E+04 
2.8410E+04 
2.3027E+04 
1.8642E+04 
1.5078E+04 
1.2191E+04 
9.8560E+03 
7.9729E+03 
6.4573E+03 
5.2397E+03 
5.0097E+03 
4.947 iE+U5 

8.0988E+03 
8.6612E+03 
1.0260E+04 
1.2934E+04 
1.4989E+04 
].5620£+0 ... 
].8905E+0'" 
2,1844E+0'" 
2.2158E+04 
4,1339E+04 

II 
III 
II 

VI 
III 
II 

t.7337IE+00 
3.53800E+00 
9.29000E-00 
2.19631E-00 
I.l8817E-00 
I.OS726E-02 

cr(coh+inc) 
cm2/g 

1.7617E-OS 
1.9096E-OS 
1.9506E-05 
2.01 33E-OS 
2.1769E-05 
1.3039E-04 
1.4031E-04 
1.4304E-04 
1.4722E-04 
1.5156E-04 
1.5806E-04 
2.0820E-04 
2.8449E-04 
3.8671E-04 
S.2292E-04 
7.0346E-04 
9AI46E-04 

1.2536E-03 
1.6606E-03 
2.1 888E-03 
2.8705E-03 
3.257SE-03 
3.4606E-03 
3.5162E-03 
3.6007E-03 
3,7458E-03 
3.8179E-03 
4.8637E-03 
6.284IE-03 
8.0797E-03 
1.0338E-02 
1.3163E-02 
1,6680E-02 
2,1035E-02 
2.6402E-02 
3.2983E-02 
4,1010E-02 
4.2965E-02 
4,552JE-02 

4.4367E-02 
4.6518E-02 
5.0755E-02 
5.5439E-02 
5.8133E-02 
5.8863E-02 
5.9969E-02 
6.2524E-02 
6,2785E-01 
7.6669E-02 

L 
M 
N 
N 
o 
p 

III 
IV 
III 

VII 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.0008+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE.,.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.46 1 94E+OI 
3.02 1 50E+00 
7.68000E-OI 
2.12S88E-OI 
4.8691IE-02 
7.12S88E-03 

~ 

nm 

1.775E+02 
I. 749E+02 
1.742E+02 
1.731E+U2 
1.706E+02 
1.197E+02 
I. 1 79E+02 
1.l74E+02 
1.I67E+02 
1.160E+02 
1.l50E+02 
1.085E+02 
I.OI5E+02 
9.494E+OI 
8.88IE+Ol 
8,308E+OI 
7.772E.,.OI 

7.270E+OI 
6,801E+OI 
6.362E+OI 
5.95IE+OI 
5,766E+OI 
5.680E+OI 
5.657E+OI 
5.623E+OI 
5.567E+OI 
5.540E+OI 
5.208E+Ol 
4.872E+OI 
4.557E+Ol 
4.263E+Ol 
3.988E+OI 
3.73IE+OI 
3.490E+OI 
3.264E+01 
3.054E+OI 
2.857E+Ol 
2,816E+OI 
2.1304E+OI 
2.788E+01 
2.747E+Ol 
2,672E+Ol 
2,598E+01 
2.559E+OI 
2.549E+Ol 
2,534E+01 
2.500E+OI 
2.496[,·/,0 I 
2.338E+Ol 
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596 C. T. CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keV 

5.667876E--02 
6.058959E-02 
6.477028E-02 
6.C).23942E-02 
7.401695E":'~ 
7.91241IE-02 
8.458368E-02 
9.041 995E -02 
9.665893E-02 
1.033284E-OI 
1.104581E-OI 
1.164403E-Ol 
1.180797E-0I 
1. [82225E-0 I 
1.1 86978E-Ol 

1.194107E-OI 
1.21 1929E-OI 
1.262272E -01 
1 UQ~r;RE-Ol 

1.442475E-01 
1.487358E-OI 
1.510123E-01 
1.516194E-01 
1.52530 IE - 0 1 
1.542005E - 0 I 
1.548066E-01 
I .648404E - 0 I 
J.762144E-Ol 

1.883732E-OI 
1.968[43E-01 
I .998268E-0 I 
2,(106301 E-OI 
2.0\3709E-01 
2.0[835IE-01 
2.048475E-01 
2.083358E-01 
2.115247E-OI 
2.1237S0E-01 
2.1 36505E-01 
2.152655E-01 
2.168393E-01 
2.185326E-Ol 
2.194112E-OI 
2.207289E-01 
2.2-+023.1E-01 
2.301188E-01 
2 ~59970E - 0 1 
2,629708E -01 
2,81! [5SE-01 
.~,OO51 ~8E-O I 

3,212~2E-01 

.'A3~14-'E-01 

.',67 \099E ~Ol 

.1,92~4{)5E~'J: 

4.',<'),'ilS9E-O: 
4,48-+657E ~ 0: 
n941.i9)5E·-Oi 
~.! ~j:~91 E'-O! 
5.:o:(\OOE-·OI 

~.-'43150E-()1 

~.36..u:i.<OE -I) 1 
~ ,.\c)6gS0E - I) 1 
.:; .n~~())\F-()1 

~.55:680E-OI 

~.h."'67()E-I): 

II 
e/atom 

- 1.22725E+00 
3.88824£+00 
1.20963E+01 
2.07994E+Ol 
2.77900E+OI 
3.2 1 498E+OI 
3.40728E+OI 
3.42577E+01 
3.3421IE+01 
3. 20793 E+O1 
3.04937E+Ol 
2.89252E+O 1 
2.8 1 442E+0 1 
2.80250E+0 [ 
2.7 21 88E+O I 
2.7874IE+OI 
2.82651 E+O [ 
2.80674E+OI 
"7181'2E~Ol 

2.61099E+01 
2.54432E+OI 
2.48 1 84E+0 1 
2.42440E+0 1 
2.47286E+01 
2.49993E+0 1 
2.50287E+0 1 
2.47151 E+O! 
2.3%50E;-Ol 

2.30160E+Ol 
2.225IOE+0 I 
2.19090E+0 I 
2.17529E+0 1 
2.17327E+OI 
2.17199E+0 I 
2.1494IE+01 
2.11551E+01 
2.07692E+01 
2.05986E+OI 
2.05293E+0 1 
2.03888E+0 1 
2.02233E+0 1 
2.00163E+Ol 
1.98639E+OI 
1.977lJE+Ol 
1.9446IE+01 
1.87511E+Ol 
1.67587E+01 
1.46405E+0 1 
1.27195E+01 
1.13765E~OI 

1.09309E+OI 
1.15467E+OI 
1 J 1988E+01 
1.57191E+OI 
1.88J35E+OI 
2.:2.~2JE+OI 

2.55879E+OI 
2.843 .. +8E+OI 
:;,<)089::E+O.1 
~.K7576E+Ol 

2.77842E+O 1 

~.91264E+O 1 

-; ()().:.' 71=+() I 

.11409.'£+01 

.\ 1 -;",7S[+01 

h 
eiatom 

1.9562E+01 
2.6915E+01 
3.0979E+OI 
3.0837E+01 
2.74OIE+OI 
2.2374E+OI 
1.7225E+OI 
1.2783E+01 
9.3 1 69E+00 
6.7727E+00 
4.9700E+00 
3.9417E+00 
3.7156E+00 
3.6969E+00 
3.63j6E+W 
4.9830E+00 
4.7285E+00 
4.117IE+00 
1.3446E+OO 

2.8039E+00 
2.6 1 29E+00 
2.529 1 E+OO 
2.5080E+00 
3.5104E+00 
3.4236E+00 
3.3934E+00 
2.9726E+00 
2.63S2E+OO 

2.3872E+00 
2.2627E+00 
2.2257E+00 
2.2165E+00 
2.3672E+00 
2.3624E+00 
2.333IE+00 
2.3028E+00 
2.2781 E+OO 
2.2719E+00 
2.4240E+00 
2.4306E+00 
2.4393E+00 
2.4512E+00 
2.4584£+00 
2.5887E+00 
2.6548£+00 
2.8285E+00 

J.6929E+00 
503284E+00 
7.8..f84E+00 
1.11%EtOI 

1.5124E+Ol 
1.9260£+0: 
2.3215E+0; 
2,6664E+0; 
2.9399E+OI 
.1. [330E+0 1 
.,.~.t(i5E+01 

:U878E+01 
.'\.:S6.~E.,.OI 

.1.2816E+OI 

.\.~799E+()1 

34989E+01 
\.4t.)(,6F.,.()I 

34926£+01 

'.4:-160E.,.01 

6.542 1 E+04 
8.4201E+04 
9.0662E+04 
8.44 1 9E+04 
7.0 1 72E+04 
5. 3600E+04 
3.860IE+04 
2.6797E+04 
1.827IE+04 
1.2424E+04 
8.5288E+03 
6.4 1 66E+03 
5.9646E+03 
5.9273E+03 
.:USU,) 1£:+05 

7.9100E+03 
7.3955E+03 
6. 1 826E+03 
4.6983E+03 

3.6845E+03 
3.3300E+03 
3. 1745E+03 
3. 1 355E+03 
4.3625E+03 
4.2085E+03 
4. 1 549E+03 
3.41 82E+03 
2.8347E+03 

2.402IE+03 
2. 1792E+03 
2.1113E+03 
2.094IE+03 
2.2282E+03 
2.2 1 86E+03 
2. 1 589E+03 
2.0952E+03 
2.0414E+03 
2.0278E+03 
2. 1 506E+03 
2.1403E+03 
2.1323E+03 
2.126IE+03 
2. [239E+03 
2.223 1 E+03 
2.2463E+03 
2.3299E+03 
2.8456E+03 
3.8-1-07E+t)3 
5.2920E+03 
7.0622E~ 0:' 

8.9238E+03 
1.0631 E+04 
1.1~86E+0~ 

1,2879E+0..1-
1 .. ~2S.\E+04 
1 .. 1242E+04 
1.2836E+04 
1.2160E+04 
J .18.'i7C+O·' 

1.164~E+04 

1.1589E+04 
' .. 2n9E+04 
I ~()q~r:+()4 

;.192.'E+()4 
1.1721h04 

a(coh+inc) 
cm1/g 

9.3585E-02 
1.1372E-01 
1.3756E-01 
1.6565E-OI 
1.9860E-01 
2.3705E-01 
2.8171E-OI 
3.3333E-01 
3.9270E-OI 
4.6066E-OI 
5.3809E-01 
6.0658E-OI 
6.2588E-Ol 
6.2757E-01 
b.jJ2Ih-Ul 

6.417IE-01 
6.6313E-0] 
7.2494E-01 
8.36ISE-OJ 

9.6050E-01 
1.0222E+OO 
1.0539E+00 
1.0624E+00 
1.0752E+00 
1.0988E+00 
1.1074E+00 
1.2518E+00 
1.420SE+OO 

1.6053E+00 
1.7359E+OO 
1.7829E+00 
1.7955E+00 
1.807IE+00 
1.8143£+00 
1.8616E+00 
1.9 1 65E+00 
1.9668E+00 
1.9803E+00 
2.0005E+00 
2.026 1 E+OO 
2.051IE+00 
2.0780E+00 
2.0919E+00 
2.1 1 29E+00 
2.1654E+00 
2.2628E+OO 
2.5172E+00 
2,7896E+00 
3,0795E+00 
3.?-8MEtOO 

3.7104E+OC 
4.0499E+00 
4.-1-04IE+00 
4,7717E+00 
5.151IE+OO 
5.5.!05E+OO 
),9.'181 E+OO 
6 . .'1416E+OO 
6.50JOI:+00 

6,5957E+OO 

6,6202E+OO 
6.6568E+OO 
(, 74R6F+()() 

6.8~08E+()O 

6.9237E+OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
U.UOOh+W 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE~OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.oooE+OO 
O.OOOE+oo 
O.OOOE1-00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
0.0006+00 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O'(X)OE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
Q,(XlOE+OO 
0.0006+00 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
Q.OOOE+OO 

O.OOOE+OO 
O.OOOE+GO 
O.OOOE+OO 
(}O()()F+O() 

O.01:lOE+OO 
tHlOOE+OO 

om 

2.187E+01 
2.046E+OI 
1.914E+OI 
1.791 E+O 1 
1.675E+01 
1.567E+Ol 
1. 466E+01 
1.371E+Ol 
1.283E+OI 
I.200E+Ol 
1.122E+01 
1.065E+01 
1.050E+01 
[.049E+OI 
I.U4sc+OI 
1.038E+01 
1.023E+Ol 
9.822E+00 
9.188E~OO 

8.595E+00 
8.336E+00 
8.2 1 OE+OO 
8. 1 77E+OO 
8.129E+00 
8.04OE+00 
8.009E+00 
7.52IE+00 
7.036ETOO 

6.582E+00 
.6.300E+00 
6.205E+CX) 
6. 180E+00 
6.157E+00 
6.143E+00 
6.053E+00 
5.95IE+00 
5.86IE+00 
5.838E+00 
5.803E+00 
5.760E+00 
5.718£+00 
5.673E+00 
5.651E+00 
5.617E+OO 
5.534E+OO 
5.388E+00 
5.040E+00 
4.715E+OO 
4,-fl0E+OO 
4.126£100 

3,859E+OO 
3.610E+00 
3.377E+(Xl 
3.159E+00 
2.955E+00 
2.765E+OO 
2.586E+00 
2.4 1 9E+lX} 
2.J56E+OO 

2.J20E+00 
2.311 E+OIJ 
2.297E+OO 
7.:>(-)3E+()() 

2.233£+00 
2. : 99E+00 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-D.01O keY to E - 400--1000 keY - Continued. 

E 
keY 

5.660334E-01 
5.69433013 01 
5.779320E-Ol 
5.856525E-Ol 
6.260625E,-0 1 
6.692609E":::-01 
7.154399E-01 
7.526400E-01 
7.648052E-Ol 
7.672320E-Ol 
7.718400E-OI 
7.833600E-OI 
8.175768E-01 
8.739896E-OI 
9.104200E-OI 
9.243550E-01 
9.2807IOE-01 
9.342948E-0) 
9.475800E-01 
9.987612E-OI 
1.067676E+00 
1.075060E+OO 
1.091515E+00 
1.095'>OJC-t-OO 

1.102485E+00 
1.1 I 8940E+00 
1.141345E+OO 
1.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+00 
???4'04F+()() 

2.377781 E+OO 
2.541848E+00 
2.717235E+00 
2.834552E+00 
2.877938E+00 
2.889508E+00 
2.904724E+00 
2.906862E+00 
2.950248E+00 
2.961070E+00 
.H)06393 E+OO 
3.01 8479E+00 
3.036608E+00 
3.08 I 930E+00 
J.105150E+00 
:U 1 94D6E+OO 
3,467240E+OO 
.'.)20.' IUl:+UU 

3.534-+6~E+(J() 

),)48M5E+()(] 

.'.555690E+00 
l.6ClX7I',nE ... ()() 

3.793288E+OO 
4.055024E+00 
4.075820E+OO 
4.IJ8205E+(X) 
4.154841 E+()O 
4. 1 79795E+(){) 

/1 
eJatom 

3.13146E+01 
3.2326613i"0 I 

3.37220E+0 1 
3.46422E+0 1 
3.83885E+O 1 
4. I 4320E+0 1 
4.39811 E+O 1 
4.51959E+OI 
4.47729E+01 
4.39644E+0 1 
4.52214E+01 
4.66426E+0 I 
4.88385E+0 I 
5.13742E+OI 
5.26874E+01 
5.30320E+OI 
5.29577E+Ol 
5.34148E+0] 
5.40676E+OI 
5.63313E+Ol 
5.7806IE+01 
5.78877E+OI 
5.79194E+OI 
5.7706613i"O l 

5.81017E+01 
5.85778E+01 
5.89863E+OI 
5.99338E+01 
6.05661 E+O I 
6.09767E+0 1 
6.1 2034E+0 I 
6. 1 2676E+0 1 

6.12114E+OI 
6.09357E+01 
6,04546E+0 1 
5.97095E+Ol 
<:;R<:;fiQ4P+Ol 

5.67018E+OI 
5.33616E+OI 
4.59437E+O 1 
3.04620E+Ol 
3.9 1 320E+00 

-3.74580E+01 
2.47717E+0 I 
3.04462E+Ol 
6.1 0732E+O 1 

6,OO444E+0 1 
3.42210E+OI 
2.87417E+OO 
4.65948E+O 1 
7.:nmE+OI 
7,46832E+Ol 
6.831 05E+0 1 
6,8819~E+0 1 
(l./):S)()c+UI 

6.57522E+O; 
6.7739IE+OI 
637691 E+OI 
7..1c)'ilJr: .... Ol 

7 .54230E+O 1 

7.51 ;49E+01 
7.50-)32E+OI 
7.4.67fd E+O i 
7.'S~I':IE+r)i 

-: .1.').' i ')!:~r): 

h 
e/atom 

3.4839E+OI 
3.6l52Ei"OI 

3.610IE+OI 
3.604IE+Ol 
3.5553E+OI 
3.4747E+01 
3.3684E+01 
3.2752E+01 
3.2442E+01 
3.2380E+OI 
3.4298E+01 
3.4OIOE+01 
3.316IE+01 
3.1812E+OI 
3.098IE+01 
3.0645E+01 
3.0557E+OI 
3.0824E+OI 
3.0520E+01 
2.9358E+OI 
2.7047E+01 
2.6820E+01 
2.6329E+OI 
2.6201Ei"OI 

2.6562E+01 
2.6102E+01 
2.5503E+OI 
2.3626E+OI 
2.1936E+01 
2.0386E+01 
1.8981 E+OI 
I. 7704E+ 0 1 
1.6533E+01 
1.5468E+01 
1.4499E+Ol 
1.3616E+OI 
1 ?7'i?F+Ol 
1.1849E+OI 
1.1007E+OI 
1.0239E+OI 
9.7875E+OO 
9.6312E+00 
9.5904E+00 
9.234IE+Ol 
8.9223E+OI 
4.6239E+OI 
3.9807E+01 
2.4373E+01 
2.4093E+OI 
8.12DE+OI 
5,5631 E+OI 
4.7631 E+Ol 
3.2336E+0 1 
3.14-+8E+01 
J.\J<)o/l:+UI 

3.0832E+OI 
3.5487E+01 
.~.5.W7E+OI 

J . ..L1£,.<E+Ol 

2.70DE+OI 
~.5836E+01 

2.5726E+OI 
2.5...J.()4E+OI 

2S.'20E+Oi 
2:1916E+OI 

I. 1667E+04 
1.2034E+04 
1.184OE+04 
1. 1665E+04 
1.0764E+04 
9.8413E+03 
8.9244E+03 
8.2485E+03 
8.0405E+03 
7.9997E+03 
8.423IE+03 
8.2294E+03 
7.6882E+03 
6.8994E+03 
6.4503E+03 
6.2842E+03 
6.2410E+03 
6.2537E+03 
6.1051E+03 
5.57 1 8E+03 
4.8017E+03 
4.7288E+03 
4.5722E+03 
4.53ISE+03 

4.5667E+03 
4.4217E+03 
4.2355E+03 
3.6704E+03 
3. 1 880E+03 
2.7715E+03 
2.41 39E+03 
2.106IE+03 
1.8398E+03 
1.6103E+03 
1.4120E+03 
1.2404E+03 
10Rfi7F+0':\ 

9.4459E+02 
8.2079E+02 
7. 1 424E+02 
6.5450E+02 
6.3435E+02 
6.2913E+02 
6.0258E+03 
5.8 1 80E+03 
2.9708E+03 
2.5482E+03 
1.5367E+03 
1.5130E+03 
5.0732E+03 
3,4215E+03 
2.9076E+03 
1.8465E+03 
1.7193E+03 
1.6b 14l:+U.i 
1.6535E+03 
1.8957E+03 
1.8870E+03 
1.8102E .... O'< 

1.3503E+03 
1.2071E+03 
I. 1 96..+E+03 
L1637E+03 
1.155IE+0.' 
1.2~06E+O.1, 

a(coh+inc) 
cm21g 

6.9483E+00 
6.1)S4?Ef-OO 

7.0755E+00 
7. 1 566E+00 
7.563IE+00 
7.9652E+00 
8.3602E+00 
8.6537E+OO 
8.7452E+OO 
8.7632E+00 
8.7971E+00 
8.8805E+00 
9.1174E+00 
9.4739E+00 
9.6833E+00 
9.7593E+00 
9.7792E+00 
9.812IE+00 
9.8811E+00 
1.0129E+OI 
1.0423E+OI 
1.0452E+OI 
1.0515E+01 
1.0531E+Ol 
1.0556E+01 
1.0615E+OI 
!.0692E+01 
1.0932E+01 
1.1 1 43E+01 
1.1 323E+0I 
1.147IE+01 
1.1585E+OI 
1.1666E+OI 
1.1712E+01 
1. 1 723E+01 
1.1701E+OI 
1 IM<:;F+OI 

1.1556E+OI 
1.1436E+OI 
1.1286E+Ol 
1.1175E+OI 
1.1 133E+Ol 
1.1121E+OI 
1.1106E+Ol 
l.! 104E+Oi 
1.1061E+OI 
\,1050E+Ol 
1.1003E+OI 
1.099IE+Ol 
1,0972E+01 
1,0925E+OI 
1,0900E+OI 
1.0669E+01 
i.0506E+Ol 
I.U44II::..+UI 

! ,0431 E+Ol 
I.0416E+01 
1,04D8E+OI 
l.m.1SE; ... OI 

I.OI"+IE+OI 
<).X"+85E+OO 
9.8254E+OO 
~),7S61E+OO 

<),7377E+00 
\.),7: 0 1 E+OO 

fJ-K 
cm2/g 

O.OOOE+OO 
O.OOOEI-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE .. OO 

O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o ()()()P+O/1 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.(XXJE+OO 
O,OOOE+OO 
O,OOOE+OO 
U.OOOI::..+OU 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
Q,OOOE+OO 
O,oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
C).(XXlE+OO 

nm 

2.190E+00 
2.177ElOO 

2. 1 45E+00 
2.117E+00 
1.980E+OO 
1.853E+00 
1.733E+00 
1.647E+00 
1.62JE+00 
1.616E+OO 
1.606E+OO 
1.583E+OO 
1.516E+00 
1.419E+00 
1.362E+00 
1.34IE+00 
1.336E+00 
1.327E+00 
1.308E+00 
1.241E+00 
1.161E+00 
I.! 53E+00 
1.136E+OO 
1.131EIOO 

I. I 25E+OO 
1.108E+00 
1.086E+00 
1.016E+00 
9.506E-01 
8.892E-OI 
8.318E-Ol 
7.78IE-01 
7.279E-01 
6.809E-OI 
6.370E-OI 
5.959E-Ol 
~ <:;74F-OI 

5.214E-OI 
4.878E-01 
4.563E-OI 
4.374E-OI 
4.308E-OI 
4,29IE-Ol 
4,268E-OI 
4.265E-OI 
4.203E-OI 
4,187E-OI 
4.124E-OI 
4,108E-OI 
4.083E-Ol 
4.023E-Ol 
3.993E-0} 
3,735E-OI 
3.576E-01 
.022I::.-Ul 
.'\.508E-01 
3'-+94E-01 
~.487E-Ol 

J .• P6E-OJ 

3.269E-OI 
3.058E-OI 
3.042E-OI 
2,996E-01 
2.984E-OI 
2,966E-OI 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

4.242 I 80E+00 
4.334821 E+OO 
4.39236OE+00 
4.45,9590E+00 
4.477~i 8E+00 
4.5044IOE+00 
4.57 I 640E+00 
4.633924E+00 
4.953664E+OO 
5.295467E+00 
5.(608))E+W 
6.051453E+00 
6. 469004E+00 
6.915365E+00 
7.392525E+00 

7.902609E+00 
8.447890E+00 
9.030794E+00 
9.6539 1 9E+00 
1.032004E+0 1 
1.103212E+0 1 
1. 179334E+0 1 
1.260708E+0 1 
1.347697E+0 1 
1.432701E+OI 
1.440688E+01 
1.454630E+01 
1.460478E+0 1 
1.469250E+01 
1.491179E+0 1 
1.54OO95E+0 1 
1.646362E+0 1 
1.699036E+0 1 
1.725041 E+O 1 
1.731976E+01 
1.742378E+01 
1.7 59961 E+O 1 
1.768802E+01 
I. 795875E+0 1 
1.803095E+0 1 
18D924E+OI 

1.840998E+0 1 
1.881398E+0 1 
2.011215E+OI 
2.1 49988E+0 1 
2.298338E+0 1 
2.456923E+0 1 
2.626450E+0 1 
2.807676E+OI 
.3.00 14D.3E+O I 

3.208502E+OI 
3"'+29889E+0 1 
.< .666551 E+O 1 
3.919543E+OI 
·U89992E+OI 
4.479101 E+Ol 
·U88159E+0 1 
5.118542E+Ol 
5.47172IE+OI 
5.849270E+Ol 
6.252870E+0 1 
6.684318E+0 1 
7.145536E+OI 
7 .638578E+0 1 
8. 1656.4)E+0 1 

JI 
e/atom 

7.60974E+0 1 
7.69902E+OI 
7.73457E+OI 
7.7447IE+OI 
7.70644E+OI 
7.778 17E+O I 
7.87118E+OI 
7.92949E+OI 
8.12352E+O 1 
8.23386E+OI 
'/!;.2I}JI}7E+Ol 
8.345%E+OI 
8.35356E+0 I 
8.35619E+0 1 
8.36237E+OI 

8.35402E+0 1 
8.34633E+0 1 
8.33675E+01 
8.3 1 474E+0 1 
8.28248E+01 
8.24107E+01 
8.18825E+OI 
8.11713E+OI 
8.00480E+0 1 
7.74631E+01 
7.68640E+OI 
7.48515E+OI 
7.17863E+01 
7.48389E+01 
7.75422E+01 
7.93574E+01 
8.02686E+0 1 
7 .97622E+0 1 
7.85366E+01 
7 .69944E+0 1 
7.85556E+01 
7 .96359E+0 1 
7.98846E+01 
7.99644E+OI 
7.93318E+01 
8.03157E+O I 

8.14412£+01 
8.23219E+01 
8.38524E+0 1 
8.47234E+0 1 
8.52917E+01 
8.56786E+OI 
8.59512E+0 1 
8.61471E+Ol 
8.63113E+Ol 

8.63539E+0 1 
8.63577E+0 1 
8.63973E+0 1 
8.63486E+0 1 
8.62805E+0 1 
8.62003£+01 
8.61118£+0 
8.60176E+0 
8.59188E+0 
8.58157E+0 
8.57075E+0 
8.55914E+0 
8.54621 E+O 
8.53123£+0 
8.5125-'E+O 

h 
e/atom 

2.6477E+01 
2.5800E+01 
2.5377E+01 
2.4889E+01 
2.4758E+OI 
2.5577E+OI 
2.5073E+OI 
2.4593E+01 
2.2108E+01 
1.9711E+01 
1.755 1 E+OI 
1.5649E+01 
1.4135E+01 
1.2786E+OI 
1.I571E+OI 

1.0483E+01 
9.5 1 24E+00 
8.6075E+00 
7.6974E+00 
6.8927E+00 
6. 1 770E+00 
5.5434E+00 
4.9819E+00 
4.4697E+00 
4.050 1 E+OO 
4.0 1 43E+00 
3.9528E+00 
3.9274E+00 
9.8855E+00 
9.649IE+00 
9.1516E+00 
8. 1592E+00 
7.7257E+00 
7.5246E+00 
7.4723E+00 
1.0443E+01 
1.0270E+01 
1.0185E+01 
9.9308E+00 
9.8647E+00 
I. 1 305E+Ol 

1.1052E+Ol 
1.0691E+01 
9.6316E+00 
8.6710E+OV 
7.8074E+00 
7.0280E+00 
6.3293E+00 
5.6672E+00 
5.0628E+00 

4.5 1 99E+00 
4.0393£+00 
3.6038E+00 
.~.2085E+00 

:.8588E+00 
2.5491£+00 
2.2747E+00 
2.0314E+00 
1.81 54E+00 
1.6236E+00 
1'-+53IE+00 
1.2991 E+OO 
I. 1 619E+0::) 
I.OY;SE+(X) 
9.258~E-0~ 

1.1831E+03 
1.1282E+03 
1.0952E+03 
1.0579E+03 
1.048 1 E+03 
1.0763E+03 
1.0396E+03 
1.OO6OE+03 
8.4596E+02 
7.0554E+02 
5.8767E+02 
4.90 17E+02 
4.1417E+02 
3.5046E+02 
2.9669E+02 
2.5 1 44E+02 
2. 1344E+02 
1.8067E+02 
1.5114E+02 
1.2660E+02 
1.06 1 3E+02 
8.9098E+OI 
7.4904E+01 
6.2865E+01 
5.3584E+01 
5.2817E+01 
5.1508E+OI 
5.0973E+OI 
1.2753E+02 
1.2265E+02 
1.1264E+02 
9.3939E+01 
8.6191E+01 
8.2682E+OI 
8. 1 779E+OI 
1.1361E+02 
1.1061 E+02 
1.0914E+02 
1.0482E+02 
1.0370E+02 
1.1813E+02 

1.1379E+02 
1.0771E+02 
9.0775E+OI 
7.6447E+01 
6.4390E+01 
5.4221 E+OI 
4.5678E+OI 
3.8260£+01 
J.1974E+OJ 

2.6702E+01 
2.2323£+01 
1.8631 E+OI 
1.5517E+Ol 
1.2933E+0~ 

1.0788E+0: 
9.oo50E+00 
7.5226E+OO 
6.2890E+00 
5'2614E+OO 
4.-+049E+OO 
3.6839E+OO 
3.082.<E+OO 
2.5802E+OO 
2.1491E+OO 

!J(coh+inc) 
cm2/g 

9.6413E+00 
9.5398E+00 
9.477IE+00 
9.4042E+OO 
9.3848E+00 
9.3559E+00 
9.2838E+00 
9.2 1 74E+00 
8.8838E+00 
8.5412E+OO 
8.1919E+OO 
7.8382E+00 
7.482IE+00 
7.1257E+00 
6.7708E+OO 

6.419IE+00 
6.0724E+00 
5.7319E+00 
5.3990E+00 
5.0749E+OO 
4. 7606E+00 
4.4568E+00 
4. 1 643E+00 
3.8836E+00 
3.6370E+00 
3.6151E+00 
3.5774E+00 
3.5618E+00 
3.5385E+00 
3.4814E+00 
3.3592E+00 
3.1 1 59E+00 
3.0056E+00 
2.9533E+00 
2.9397E+00 
2.9193E+00 
2.8855E+00 
2.8687E+00 
2.81 82E+00 
2.8050E+00 
2.7853E4-00 

2.7372E+00 
2.6677E+00 
2.4626E+00 
2.2699E+00 
2.0893E+00 
1.9205E+00 
1.7632E+00 
1.6169E+00 
1.4812E+OO 

1.3555E+00 
1.2395E+00 
1.1327E+00 
1.0344E+OO 
9.-+-+18E-OI 
8.6158E-01 
7.8607E-01 
7.1718E-01 
6.5-+-+3E-0[ 
5.9736E-01 
5'-+556E-OI 
4.9859E-01 
4.5606E-01 
4.1761 E-OI 
3.8288E-01 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.()(X\E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OO:)E+OO 
O.OOOE+OO 
0.000£+00 
O.(x)OE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

2.923E-OI 
2.860E-OI 
2.823E-01 
2.780E-OI 
2.769E-OI 
2.753E-OI 
2.712E-OI 
2.676E-01 
2.503E-OI 
2.34IE-OI 
2.190E-01 
2.049E-01 
1.917E-01 
1.793E-OI 
1.677E-OI 

1.569E-01 
1.468E-Ol 
1.373E-0[ 
1.284E-OI 
1.201E-01 
1.124E-OI 
1.051E-Ol 
9.834E-02 
9.200E-02 
8.654E-02 
8.606E-02 
8.523E-02 
8.489E-02 
8.439E-02 
8.315E-02 
8.050E-02 
7.53IE-02 
7.297E-02 
7.187E-02 
7.159E-02 
7.116E-02 
7.045E-02 
7.010E-02 
6.904E-02 
6.876E-02 
683SE-0! 

6.735E-02 
6.590E-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.l.11E-02 

3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.-+22E -02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E Ii h IL (J(coh+inc) ILK >.. 
keY elatom e/atom cm2/g cm2/g cm2/g nm 

8.729069E+01 8.48517E+O 1 8.l928E-01 1.7791E+OO 3.5154E-01 O.OOOE+OO 1.420E-02 
9.33 I 374E+OI 8.43273E+OI 7.2553E-01 1.4738E+OO 3.2328E-01 O.OOOE+OO 1.329E-02 
9.643592E+OI 8.36637E+OI 6.835IE-01 1.3435E+OO 3.1039E-OI O.OOOE+OO 1.286E-02 
9.791198E+OI 8.26496E+OI 6.6498E-OI 1.2874E+OO 3.0467E-OI O.OOOE+OO 1.266E-02 
9 .81...0560E+O I 8. I 4368E+O I 6.6017E-OI 1.2729E+OO 3.0318E-OI O.OOOE+OO 1.26IE-02 
9.889~2E+OI' 8.27006E+O I 3.0396E+00 5.8258E+OO 3.0097E-OI 4.574E+OO 1.254E-02 
9.975239E+OI 8.35003E+O 1 2.9993E+00 5.6994E+OO 2.9783E-OI 4.478E+OO 1.243E-02 
1 .003721 E+02 8.38054E+OI 2.9707E+OO 5.6102E+OO 2.9560E-OI 4.409E+OO 1.235E-02 
1.066353E+02 8.49779E+O 1 2.7033E+OO 4.8053E+OO 2.7490E-OI 3.792E+OO 1.l63E-02 
1.139931 E+02 8.54790E+OI 2.4338E+OO 4.0470E+OO 2.5426E-OI 3.205E+OO 1.088E-02 
1.218587E+02 8.57643E+OI 2. 1 883E+00 3.4038E+OO 2.3569E-OI 2.705F+OO 1 017F-0'2 

1.302669E+02 8.59468E+O 1 1.9667E+00 2.8618E+OO 2.l896E-OI 2.28IE+OO 9.518E-03 
1.392553E+02 8.60696E+OI 1.7675E+OO 2.4058E+OO 2.0390E-Ol 1.922E+OO 8.903E-03 
1.488640E+02 8.61528E+01 1.5857E+00 2.019IE+OO 1.9032E-01 1.617E+OO 8.329E-03 
1.59 I 356E+02 8.62076E+0 I 1.4226E+OO 1.6945E+OO 1.7807E-01 1.359E+OO 7.79IE-03 
I./V I I Y:lE+V2 ~.62427r:+O I I.2763E+OO 1.422 I E+OO 1.670IE-OI 1.l43E+OO 7.288E-03 
1.818539E+02 8.62636E+O I 1.1 45 I E+OO I. I 936E+OO 1.5701E-OI 9.603E-OI 6.818E-03 
I. 9440 18E+02 8.62742E+Ol I.0275E+OO I.OOI9E+OO 1.4794E-OI 8.072E-01 6.378E-03 
2.078 I 56E+02 8.62772E+O I 9.2212E-OI 8.4108E-OI 1.3971E-OI 6.785E-OI 5.966E-03 
2221S.u!E+02 &.627 4iE,,-O I 8.277SE-Ol 7.0627E-OI 1.3221E-OI 5.704E· 01 5.581E OJ 

2.374835E+02 8.62685E+OI 7.4313E-Ol 5.9314E-OI 1.2537E-OI 4.795E-OI 5.22IE-03 
2.538699E+02 8.62595E+O 1 6.6724E-Ol 4.9819E-OI 1.19IOE-Ol 4.03IE-01 4.884E-03 
2.7 I 3869E+02 8.62486E+O I 5.9916E-OI 4.1849E-OI 1.I334E-OI 3.389E-OI 4.569E-03 
2.901 I 26E+02 8.62365E+O I 5.3809E-OI 3.5157E-OI 1.0804E-OI 2.849E-OI 4.274E-03 
3. 1 o 1304E+02 8.62236E+O I 4.8329E-01 2.9539E-OI 1.0312E-Ol 2.395E-01 3.998E-03 
3.3 I 5294E+02 8.621 03E+O 1 4.3412E-Ol 2.4821E-OI 9.856IE-02 2.014E-OI 3.740E-03 
3.544049E+02 8.6 I 970E+0 I 3.8999E-OI 2.0858E-OI 9,4307E-02 1.693E-OI 3.498E-03 
3.788588E+02 8.6 1 839E+O I 3.5037E-OI 1.7530E-01 9.0325E-02 1.423E-OI 3.273E-03 
4.05000 I E+02 8.6171IE+01 3.148IE-OI 1.4734E-01 8.6582E-02 1.196E-OI 3.06IE-03 
4.329451 E+02 8.61587E+01 2.8289E-O! 1.2385E-O! 8.3053E-02 I.006E-O! 2.864E-03 
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Fr Z= 87 

Atomic weight .. 2.230000E+02 glmol, nominal density p (glcmJ) - I.0000E+OO 

~a(bams/atom) .. ~(cm2/g) X 3.703OOE+02, E(eV) IL(cm2Ig) - !lee/atom) X 1.8870lE+05 

24 edges. Edge energies (ke V): 

K 
M 
M 
N 
o 
o 

"-
'I, 
V 

IV 

V 

1.01 I 37E+02 
. '- 4.65200E+00 

"Q.99970E+00 
6.033OOE-00 
2.20035E-00 
5.45529E-02 

L 
M 
N 
N 
o 
P 

II 
I 

V 
II 
I 

I .86390E+00 L 
4.32700E+00 M 
1.\ 5300E+00 N 
5.77000E-00 N 
1.69009E-00 0 
2.78679E-02 P 

Relativistic correction estimate ire! (H82,3/5CL) - -2.2217E+00, -1.2942E+00 e/atom 
Nuclear Thomson coucctivll 1m: - -1.8620E-02 C/<1lUlIl 

E 
keV 

1.040001 E-02 
1.055920E-02 
1.0601 65E-02 
1.066532E-02 
1.069000E-02 
1.082450E -02 
1.142761E-02 
1.221612E 02 

1.305903E-02 
1.3960 lOE -02 
1.486167E-02 
[ .492335E-02 
1.508915E -02 
1.514981 E - 02 
1.524080E -02 
1.546827E -02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E -02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2.720606E-02 
2.731051E-02 
2.772853E-02 
2.784000E-02 
2.8oo72IE-02 
2.842523E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4-.06005-1-E -02 
4-.3-1-0 198E -02 
-1-.639671 E -02 
-1-.959809E-02 

.Y)203SE -02 

.3.J.6183E-02 

.-1-28013E-02 

.+1.9834E-02 

.-1-82565E-02 

.564395E-02 

.667876E--02 

.834708E - 02 

.924014E-02 

.947829E -02 

il 
e/atom 

-4.29397E+00 
-\.04119E+01 
-1.78248E+0 1 
-9.97566E+00 
- 8.1 0559E+00 
-3.0876IE+00 

3.75079E+00 
6.7969813+00 

8.07632E+00 
8.09233E+00 
5.35923E+00 
4. 76667E+00 
1.4737IE+00 

-3.48118E+00 
2.02215E+00 
6.94430E+00 
1.05356E+0 I 
1.35499E+0 1 
1.47041E+01 
1.51952E+Ol 
1.53610E+Ol 
1.53364E+OI 
1.5181 2E+0 I 
1.49160E+Ol 
1.44964E+0 1 
1.44599E+0 I 
1.42366E+0 I 
1.40384E+OI 
1.41 980E+Ol 
1.42818E+0 1 
1.423 78E+0 1 
1.38726E+0 1 
1.333 72E+O I 
1.26493E+0 I 
1.17859E+0 1 
1.06868E+0 1 
9.2.-1-1 72E+OO 
7.23788E+00 
4. I 6636E+00 

- 1.94328E+00 
- 3.-'9592E+00 
- 8.28821 E+oo 
- 1 . 29003 EtO I 
-9.56276E+00 
-7.57099E+00 
-7.784-4-8E+00 
- 1.02763E+0 I 

1.4())77E+O I 

l.lJ66-1-0E+O I 

h 
e/atorn 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
1.4635E+OI 
1.4564E+OI 
1.41 89E+OI 
1.267IE+OI 
J.102J13-t-OI 

9.569 1 E+oo 
8.2905E+00 
7.2306E+00 
7. 1 649E+00 
6.992IE+00 
6.9303E+00 
1.6744E+01 
1.6024E+01 
1.4623E+01 
1.2017E+01 
1.0024E+01 
8.4856E+00 
7.2605E+00 
6.2608E+00 
5.4288E+00 
4.7256E+00 
4. I 235E+00 
4.0915E+00 
3.9675E+00 
3.9354E+00 
4.2374E+00 
4. I 033E+00 
3.905IE+00 
3.3834E+00 
2.938IE+00 
2.556IE+00 
2.2261E+00 
1.940IE+00 
1.6920E+00 
1.4774E+00 
l.2924E+00 
: . 1330E+00 
~.11-1-8E+00 

1.082-1-E+00 
: .07.J.OE+00 
9 . .J.OI-1.E+OO 
1.025-1-E+OI 
1.1 -+46E+OI 
!.3666E+OI 
j .5021 E+Ol 
i ,5404E+OI 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.5893E+05 
2.5709E+05 
2.4736E+05 
2.0924E+05 
1.702313+05 

1.3827E+05 
1.1206E+05 
9.1808E+04 
9.0598E+04 
8.7442E+04 
8.6322E+04 
2.0731E+05 
1.9548E+05 
1.7297E+05 
1.3297E+05 
1.0376E+05 
8.2163E+04 
6.5763E+04 
5.3048E+04 
4.3030E+04 
3.5038E+04 
2.860IE+04 
2.8270E+04 
2.7000E+04 
2.6674E+04 
2.8550E+04 
2.7240E+04 
2.5338E+04 
2.0536E+04 
1.6682E+04 
1.3576E+04 
I. I 060E+04 
9.0171E+03 
7.3563E+03 
6.0089E+03 
..+.9 1 69E+03 
-+.0323E+03 
.1.93-1.98+03 
J.7628E+0.\ 
3.7188E+03 
.I.2358E+04 
.I.-1-772E+04 
3.8107E+04 
.. UI99E+04 
4.7:::148E+04 

-1..S870E+04 

II 
III 
II 

VI 
III 
II 

1.79065E+00 
3.66300E+00 
9.80000E-00 
2.46488E-00 
1.32957E-00 
1.51650E-02 

cr(coh+inc) 
crn2/g 

1.2036E-04 
1.2958E-04 
1.3213E-04 
1.3602E-04 
1.3754E-04 
1.46IOE-04 
1.8941E-04 
2.5946I: 04 

3.5354E-04 
4.7920E-04 
6.3438E-04 
6.4617E-04 
6.7862E-04 
6.9077E-04 
7.0930E-04 
7.5717E-04 
8.6680E-04 
I. 1568E-03 
1.5359E-03 
2.0289E-03 
2.6666E-03 
3.4872E-03 
4.5375E-03 
5.8749E-03 
7.569IE-03 
7.6789E-03 
8.1287E-03 
8.2515E-03 
8.4380E-03 
8.9162E-03 
9.7040E-03 
1.2381E-02 
1.5719E-02 
1.9862E-02 
2.4977E-02 
3.1261E-02 
3.8941E-02 
4.1Q80E-02 
5.9581E-02 
7.3188£-02 
7.5058E-02 
7.8596E-02 
7.9555E-02 
8.1005E-02 
8.4694E-02 
8.9489E-02 
9.7526E-02 
J.OI911E-OI 

1.0319E-OI 

L 
M 
N 
N 
o 
P 

III 
IV 
III 

VII 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOO13-rOO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.ooOE+OO 
O.OO)E+OO 
0.0008+00 
0.0008+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.50312E+o 1 
3. J 3620E+oo 
8.1ooooE-01 
2.38863E-01 
5. 95378E - 02 
1.06123E-02 

nm 

1.192E+02 
1.I74E+02 
I. 1 69E+02 
I. 1 62E+02 
1.160E+02 
1.145E+02 
1.085E+02 
I.O)5D-r02 

9.494E+Ol 
8.88IE+0[ 
8.343E+Ol 
8.308E+0[ 
8.2J7E+OI 
8.184E+Ol 
8.135E+01 
8.015E+01 
7.772E+OI 
7.270E+OI 
6.801E+01 
6.362E+01 
5.95IE+0] 
5.567E+01 
5.208E+Ol 
4.872E+Ol 
4.557E+01 
4.54OE+OI 
4.47IE+01 
4.453E+OI 
4.427E+OI 
4.362E+01 
4.263E+OI 
3.988E+Ol 
3.73IE+01 
3.490E+01 
3.264E+OI 
3.054E+Ol 
2.857E+OI 
2.672E+01 
2.500E+01 
2.338E+OI 
2.319E+OI 
2.284E+OI 
2.275E+01 
2.26IE+OI 
2.228E+01 
2.187E+01 
2.125E+Ol 
2.093E-t-OI 

2.085E+01 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-IOOOkeV - Continued. 

E 
keY 

5.983552E-02 
6.058959E-02 
6.072859E-02 
6.477028E - 02 
6.923942E-02 
7.401695~-02 
7.91241IE-02 
8.458368E-02 
9.041995E-02 
9.665893E-02 
1.033284E-OI 
1.I04581E-OI 
I. 1 80797E-OI 
1.262272E-OI 
1.302983E-Ol 
1.322926E-OI 
1.328244E-OI 
1 .336222E -0 1 
1.349368E-OI 
1.356165E-OI 
1.442475E-OI 
1.542005E -0 1 
1.648404E-OI 
1.656291E-01 
1.681643E-OI 
1.688403E-OI 
1.698543E-01 
1.723895E-Ol 
1.762144E-01 
1.883732E-OI 
2.0 13709E-0 1 
2.152655E-01 
2.DQJ48E-Ul 

2.189353E-Ol 
2.198155E:-01 
2.211357E-01 
2.244362I;-01 

2.301 188E-OI 
2.340857E':"-01 
2.376687E-01 
2.38624IE-01 
2.400573E-01 
2.415586E-Ol 
2.436403E-OI 
2.452560E -01 
2.439970E-OI 

2.462419E-OI 
2.477208E - 0 1 
2.514182E-O\ 
ifi)970RF-01 

2.811158E-01 
3.005 [28E -0 1 
:'.212482E -0 1 
3.434143E-01 
:.671099E-01 
J.924~5E-Ol 

4.,95189E-0\ 
40484657E-0: 
4.7')409f3C 0 I 

5.1:489IE-01 
s.-nSSOSE-Ol 
5.654600E-01 
5.741150E-OI 
5.7642:'0E·-0\ 
S.798850E -01 

JI 
e/atom 

- 1.49067E+0 1 
- 1.09069E+0 1 
- 1.04605E+0 1 
-7.63173E-OI 

I. 1 9830E+0 1 
2.49875E+0 1 
3.44872E+01 
3.95132E+OI 
4.09454E+0 1 
4.01932E+01 
3.841 33E+01 
3.63113E+0 i 
3.42 1 74E+0 1 
3.217IOE+0 1 
3.10527E+01 
3.01419E+01 
2.93747E+01 
2.99535E+0 1 
3.02267E+OI 
3.02520E+01 
2.96373E+0 1 
2.860 15E+0 1 
2.73575E+Ol 
2.72376E+01 
2.66582E+0 1 
2.61545E+Ol 
2.65525E+Ol 
2.67670E+0 1 
2.66924E+0 1 
2.60 173E+0 1 
2.50915E+0 1 
2.39420E+0 1 
LJ'7U/Ut:.+UI 

2.3551IE+Ol 
2.33824E+0 1 
2.33614E+0 I 
2.3 1 ,189E+O I 

2.26610E+OI 
2.22701E+01 
2.18519E+01 
2.1 6828E+0 1 
2.15829E+0 1 
2. 1 4436E+0 1 
2.12188E+01 
2. t 0204E+0 1 
2.091 OOE+O 1 

2.086I3E+0 I 
2.07371E+01 
2.03427E+Ol 
I RRQR7F+01 

1.6:'963E+0 1 
1.38493E+0 1 
1.18075E+Ol 
: .08.3.3 I E+O 1 
1.12710E+OI 
U1412E+01 
1.6 i 759E+O 1 
1.99611E+OI 
~.40.\17C",OI 

~.794'J)jE+OI 

.'-1 1907E+0 I 

.<.20491 E+O 1 
:1.:6212E+01 
.<05090E+O I 

.'.19')1.6E+O 1 

h 
e/atom 

2.5839E+Ol 
2.772IE+OI 
2.8065E+01 
3.70IOE+Ol 
4.2431E+01 
4.0957E+01 
3.466IE+01 
2.669IE+01 
1.9311E+01 
1.3486E+01 
9.2950E+00 
6.4375E+00 
4.5422E+00 
3.2975E+00 
2.8656E+00 
2.6873E+00 
2.6430E+00 
3.9126E+00 
3.787IE+00 
3.7252E+00 
3.0822E+00 
2.5847E+00 
2.2433E+00 
2.2234E+00 
2. 1 635E+00 
2. 1485E+00 
3.0117E+00 
2.9216E+00 
2.7986E+00 
2.4902E+00 
2.2659E+00 
2.1083E+00 
2.IOSO~+UU 

2.0767E+00 
2.0697E+00 
2.2421E+00 
2.2200E+OO 

2. 1 814E+00 
2. 1682E+00 
2.153IE+00 
2. 1 494E+00 
2.2191E+00 
2.2876E+00 
2.3022E+00 
1.3 1 59E+00 
2.3229E+OQ 

2.325.3E+00 
2.4424E+00 
2.5 1 74E+00 
I C)I/nF+no 

4.2112E+00 
6.6175E+00 
1.0220E+OI 
1.4767E+Ol 
1.9728E+01 
2 . ..i493E+01 
2.8553E+OI 
3.1609E+01 
:US72C.,.OI 

'-451IE+01 
.1.4586E+01 
3.4-'7.'\E+OI 
.1.4222E+OI 
-'.4178E+0\ 
3.6604E+01 

8. 1 488E+04 
8.6336E+04 
8.7206E+04 
1.0782E+05 
I. 1 564E+05 
1.0442E+05 
8.2662E+04 
5.9546E+04 
4.0300E+04 
2.6327E+04 
1.6975E+04 
1.0998E+04 
7.2587E+03 
4.9296E+03 
4.150IE+03 
3.8332E+03 
3.7548E+03 
5.5254E+03 
5.2960E+03 
5. 1 833E+03 
4.0320E+03 
3. 1 630E+03 
2.568IE+03 
2.5332E+03 
2.4277E+03 
2.4012E+03 
3.3458E+03 
3. I 980E+03 
2.9969E+03 
2.4945E+03 
2. 1 233E+03 
1.8482E+03 
1.!s42IE+U3 
1.7900E+03 
1.7767E+03 
1.9133E+03 
I.S665EI03 

1.7937E+03 
1.7478E+03 
1.7095E+03 
1.6997E+03 
1.79 1 5E+03 
1.7871E+03 
1.7831E+03 
1.7818E+03 
i.7818E+OJ 

1.7819E+03 
1.8605E+03 
1.8895E+03 
:2.0896E+O~ 

2.8268E+03 
4.1554E+03 
6.0032E+0::' 
S.i I40E+O.'> 
1.0141 E+04 
1.1777E+04 
] .2843E+04 
1.3300E+04 
I.J214E.,.04 

1.2707E+04 
1.1913E+04 
1.1471E+04 
1.124RF+04 
I. i \ 89E+0-1-
1.1911 E+04 

<r(coh+inc) 
cm2/g 

1.0501E-01 
1.0892E-Ol 
1.0965E-01 
1.3198E-OI 
1.5919E-OI 
1.9116E-OI 
2.2853E-01 
2.72ooE-01 
3.2232E-OI 
3.8029E-01 
4.4676E-OI 
5.2260E-01 
6.0870E-01 
7.0601E-0! 
7.5650E-OI 
7.8166E-01 
7.8842E-OI 
7.9859E-Ol 
8.1544E-01 
8.2419E-OI 
9.3791E-01 
1.0743E+00 
1.2255E+00 
1.2369E+00 
1.2738E+00 
1.2836E+00 
1.2985E+00 
1.3357E+00 
1.3923E+OO 
1.5754E+00 
1.7755E+OO 
1.9930E+OO 
1.9<;IgSE+OO 
2.0509E+OO 
2.0648E+00 
2.0857E+00 
2.13S0E100 

2.2283E+00 
2.2915E+00 
2.3487E+00 
2.3639E+00 
2.3868£+00 
2.4 1 08E+00 
2.4440E+OO 
2.4698E+OO 
2.481/E+OU 
2.4856E+00 
2.5093E+00 
2.5684E+OO 

2.7S:\IE+OO 

.l0425E+OO 
J.3494E+OO 
3.6733£+00 
4.0JJ3E+00 
4.3685E+00 
4.7375E+OO 
5.1 189E+00 
5.5108E+OO 
5.9113E.,.OO 

6.3 183E+00 
6.729.<E+OO 
6.92--1-9E+00 
701 R:-lF+On 

7.04:'6£+00 
7{I807E+OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEtOO 

O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.lK)Ot.+UO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0001:::+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
n ()()()F+OO 

Q.OOOE+OO 
O.OOOE+OO 

nm 

2.072E+01 
2.046E+OI 
2.042E+01 
1.914E+OI 
1.79IE+01 
l.675E+OI 
r .567E+01 
1.466E+OI 
1.37IE+OI 
1.283E+01 
1.200E+01 
1.122E+01 
1.050E+OI 
9.822E+00 
9.515E+00 
9.372E+00 
9.334E+00 
9.279E+00 
9. 1 88E+00 
9.142E+00 
8.595E+00 
8.04OE+00 
7.52IE+00 
7. 486E+00 
7.373E+00 
7.343E+00 
7.299E+00 
7. 1 92E+00 
7.036E+00 
6,582E+00 
6. 1 57E+00 
5,760E+00 
5.750E+00 
5.663E+00 
5.64OE+00 
5.607E+00 
5.524E·,00 

5.388E+00 
5.297E+00 
5.217E+00 
5. 1 96E+00 
5. 165E+00 
5.133E+00 
5.089E+00 
5.055E+OO 
).t)40!::+OO 
5.035E+00 
5.005E+OO 
4.93 \ E+OO 
4.715E+OO 

4 . ..110E+00 
4.1 26E+00 
3.859E+OO 
J.610E+OO 
J.J77E+OO 
3.159E+OO 
2.955E+00 
2.765E+OO 
2.336E+-OO 

2.419E+00 
~.26JE+00 

2.19JE+00 
i I()Or-+OO 

2.\5\E+OO 
2.1 J8E+OO 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

5 .856525E - 0 1 
5.885400E-OI 
5.91234OE-OI 
6.00f835E -01 
6.02@)67E-~ 
6.06316St::. 01 

6. 1 53660E":"01 
6.260625E-OI 
6.692609E-OI 
7. 1 54399E-Ol 
7.648052E-OI 
7.938000E-OI 
8.059500E-Ol 
8.091900E-OI 
8.1405OOE-01 
8.17576SE-OI 
8.262000E-01 
8.739896E-OI 
9.3429~E-OI 

9.604000E-Ol 
9.751000E-0) 
9.790200E-OI 
9.849000E-0) 
9.987612E-OI 
9.996000E-OI 
1.067676E+OO 
I.12994OE+00 
1.141345E+00 
I. 147235E+00 
1.15 1 847E+00 
1.158765E+00 
I. 1 76060E+00 
I.220098E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
1.5YJJ2YE+OO 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E I 00 

2.224304E+00 
2.37778 I E+OO 
2.54] 848E+00 
2.7 I 7235E+00 
2.904724E+00 
2.939706E+00 
2.984702E+OO 
2.996700E+00 
3.01 4699E+00 
3.059694E+00 
3,073476E+00 
J. 1051 50E+00 
,\,I:"O,)19F+()() 

3.1.13064E+OO 
3.151881 E+C){) 
J.19R924E+00 
3 .. 1, \9..\06E+00 
:U484--l5E+(){) 
3.5897"\oE+00 
3.6.w685E+(){) 
3.659:'37E+00 
.1.68 i 3 1 5E+00 
n36260E+OO 
.',793288E+(X) 

f, 
eiatom 

3.32063E+OI 
3.3587IE+01 
3.38770E+OI 
3.43204E+O 1 
3.38112E+OI 
3.49489E-t-01 

3.64965E+0 1 
3.77714E+Ol 
4.16501 E+O 1 
4.47641E+01 
4. 72532E+O 1 
4.80324E+01 
4. 76764E+O1 
4.67553E+OI 
4.80359E+O 1 
4.86043E+O I 
4.94757E+0 1 
5 .22435E+0 I 
5.46767E+O 1 

5.55505E+01 
5.59 1 54E+0 1 
5.5848IE+OI 
5.62776E+O 1 
5.69756E+0 1 
5.70 1 45E+O1 
5.90035E+OI 
5.99866E+Ol 
6.00450E+O I 
6.00087E+OI 
5.97908E+0 I 
6.0 1 876E+0 1 
6.06628E+0 1 
6.1 3472E+0 1 
6.21813E+01 
6.27532E+0) 
6.3122~E+0 I 
6.33217E+O 1 
6.33669E+Ol 
6.3276IE+Ol 
6.29824E+0 I 
6.24737E I 0 1 

6. 16749E+O 1 
6.04206E+0 1 
5.82630E+O I 
5.39874E+Ol 
4.07346E+01 
J.35534E+OI 
5.99768E+00 

-3,59252E+Ol 
2.85719E+Ol 
6.56038E+O! 
6.63977E+0 1 
5.97023E+0 1 
J 9<; "iC)t'iF ... O , 

2.1oo42E+Ol 
6.2.3780E+01 
8.57830E+0 1 
7.90.172E+Ol 
6.89534E+0 1 
6,7675,"'E+OI 
6.49999E+O 1 

6,2 .. p. :7E+O! 
6.47.l02E+O) 
C),6(,J75E+CI 
(,,74155E+01 

h 
eJatom 

3.6525E+OI 
3.6482E+OI 
3.644OE+Ol 
3.6286E+OI 
3.6242E+OI 
3.7688E't'OI 

3.7552E+OI 
3.7375E+01 
3.6512E+OI 
3.5378E+OI 
3.4044E+OI 
3.3247E+Ol 
3.2916E+OI 
3.2827E+Ol 
3.4778E+OI 
3.4684E+01 
3.4455E+OI 
3.3225E+OI 
3.17S6E+OI 

3.1208E+01 
3.0894E+OI 
3.0804E+01 
3.l086E+Ol 
3.0780E+OI 
3.0762E+01 
2.8409E+OI 
2.6533E+OI 
2.6216E+OI 
2.6055E+OI 
2.593IE+OI 
2.6303E+01 
2.5853E+01 
2.4779E+OI 
2.2990E+01 
2. I 372E+Ol 
1.9889E+OI 
1.8538E+01 
1.7305E+01 
1.6174E+OI 
1.5!44E+Ol 
1.4205E+OJ 

1.3347E+OI 
1.2513E+OI 
Ll634E+Oi 
1.0814E+OI 
1.0067E+OI 
9.9397E+00 
9.78]3E+00 
9.7400E+00 
9.2172E+OI 
5.5084E+OI 
4.7515E+OI 
3,4547E+Oi 
:299J5E ... OI 

2.681IE+OI 
7.8249E+OI 
5.0346E+OI 
2.4705E+01 
2.0567E+OI 
2.0607E+01 
2JJ79 1 E+OI 
2.086IE+0: 
2,5764E+OI 
~.5962E,"01 

~.6~Js)E+OI 

1.1769E+04 
I. I 697E+04 
I. I 630E+04 
I. 1 407E+04 
I. 1 347E+04 
1. 1 729E't'04 

1.1515E+04 
I. 1 265E+04 
1.0295E+04 
9.3312E+03 
8.3997E+03 
7.9035E+03 
7.7067E+03 
7.6553E+03 
8.06 1 7E+03 
8.0052E+03 
7. 8694E+03 
7. 1734E+03 
6.'1199EI03 

6.1317E+03 
5.9786E+03 
5.9373E+03 
5.9559E+03 
5.8 1 55E+03 
5.807 1 E+03 
5.0210E+03 
4.431IE+03 
4.3344E+03 
4.2857E+03 
4.2481E+03 
4.2834E+03 
4.148IE+03 
3.8323E+03 
3.326 1 E+03 
2.8924E+03 
2.5180E+03 
2. I 955E+03 
1.91 72E+03 
1.6763E+03 
1.4682E+03 
1.2882E+03 

I. 1323E+03 
9.930IE+02 
8.6367E+02 
7.5102E+02 
6.5397E+02 
6.380JE+02 
6.1 840E+02 
6.1333E+02 
5.7694E+03 
3.:;972E+03 
2.9 1 72E+03 
2.0995E+03 
1.~I08E4-0J 

1.6l48E+03 
4.6847E+03 
2.9699E+OJ 
1 • ..\044E+OJ 
1.0937E+OJ 
1.08:nE+03 
1,0765E+03 
1.0757E+OJ 
1 .. 'l206E+03 
U112E+03 
1 .. '053E+O,~ 

o-(coh+inc) 
cm2/g 

7.1419E+oo 
7. 1 723E+OO 
7.2005E+OO 
7.2943E+OO 
7.319IE+00 
7.3360ETOO 

7.4473E+00 
7.5533E+00 
7.9609E+OO 
8.36 1 7E+00 
8.7529E+OO 
8.9659E+00 
9.05 1 6E+OO 
9.074IE+00 
9.1076E+00 
9.1317E+OO 
9. 1899E+00 
9.495IE+00 
9.8403EIOO 

9. 9770E+OO 
1.005IE+OI 
J.0070E+OI 
J.0099E+01 
J.0165E+01 
1.0 1 69E+0 I 
1.0466E+OI 
1.0702E+OI 
1.0742E+Ol 
1.0762E+OI 
1.0777E+01 
1.0800E+01 
1.0856E+OI 
1.0989E+Ol 
1.1208E+01 
1.1395E+OI 
1.1 549E+0 1 
1.1670E+Ol 
1.1756E+01 
1.1807E+OI 
I. 1 824E+OI 
1.1806E+Ol 

1.1754E+01 
1. 1669E+Ol 
1.l552E+01 
l.l403E+OI 
1.1226E+OI 
1.1191E+Ol 
1.1145E+01 
1.1133E+01 
1.1115E+OI 
1.1068E+Ol 
1.1054E+01 
1,102IE+01 
1, I lJ04E4-0 1 

1.0991 E+Ol 
1.0971 E+OI 
1.0921 E+OI 
I.0790E+01 
1.0536E+OI 
1.0490E+OI 
1.0-128E+01 
1.0412E+Ol 
: .0387E+O: 
1.0325E+OI 
1.0261 E+OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE.,.OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOEIOO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
Q,()()()E+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OJ)()()E+OO 
0.000£+00 
O.OOOE+OO 

~ 

nm 

2.117E+OO 
2.107E+OO 
2.097E+00 
2.065E+00 
2.057E+00 
2.04,jE .... OO 

2.015E+00 
1.980E+OO 
1.853E+00 
1.733E+00 
1.62IE+00 
1.562E+00 
1.538E+OO 
1.532E+00 
1.523E+00 
1.516E+00 
1.501E+00 
1.419E+00 
1.327EIOO 

1.29IE+00 
1.272E+00 
1.266E+00 
1.259E+OO 
1.241E+OO 
I. 24OE+OO 
1.16 1 E+OO 
1.097E+00 
1.086E+00 
1.081E+00 
1.076E+00 
1.070E+00 
1.054E+00 
1.016E+00 
9.506E-OI 
8.892E-01 
8.318E-01 
7.781E-01 
7.279E-OJ 
6.809E-Ol 
6.370E-Ol 
SDS9E 01 

5.574E-Ol 
5.214E-Ol 
4.878E-OI 
4.563E-OI 
4.268E-Ol 
4.218E-O) 
4.154E-Ol 
4.137E·-Ol 
4.113E-OI 
4.052E-OI 
4.034E-OI 
3.993E-OI 
3.973F-O/ 

3.957E-Ol 
3.934E--01 
3.876E-OI 
3.735E-OI 
.i.494E-OI 
3.454E-OI 
3.4D2E--OI 
3.388E-OI 
3.368E-Ol 
3.318E-O: 
},269E-Ol 
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TABLE I: Fonn factors. attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 4OO-)()OO keY - Continued. 

E 
keY 

4.055024E+00 
4. 240460E+oo 
4.305365E+OO 
4.32~673E+OO 

4.33~lE+OO 
4.348635E+OO 
4.41 3540E+OO 
4.558960E+OO 
4.628740E+OO 
4.633924E+OO 
4.647348E+OO 
4.675260E+00 
4.745040E+OO 
4.953664E+OO 
5.2'J5467h+W 

5.660855E+00 
6.05 I 453E+00 
6. 469004E+00 
6.9 I 5365E-I-OO 

7.392525E+OO 
7.902609E+00 
8.447890E+OO 
9.030794E+OO 
9.653919E+00 
1.032004E+O 1 
l.l 03212E+O I 
1.179334E+O I 
1.260708E+0 I 
1.347697E+0 I 
1.440688E+0 I 
1.473058E+0 I 
1.495604E+Ol 
1.501617E+OI 
1.51 0636E+0 I 
1.533 I 82E+0 I 
1.540095E+0 I 
1.646362E+0 I 
1.754837E+0 I 
1.759961 E+O 1 
1.781697E+OI 
I. 788859E+O I 

1. 799603 E+OI 
1.826622E+01 
1.854580E+0 1 
1.862036E+0 1 
1.873219E+0 1 
1.881398E+0 1 
1.901 178E+Ol 
2.011215E+01 
2.149988E+0 1 
2.298338E+0 1 
2.456923E+0 1 
2.626450E+0 1 
2.807676E+Ol 
3.001405E+Ol 
3.208502E+OI 
3.429889E+0 1 
3.666551 E+O 1 
3.9195·t~E+0 1 
4.1 89992E+0 1 
4.47910IE+OI 
4.788159E+OI 
5.1 18542E+OI 
5.4 7 I 72 I E +0 I 
5.849~70E+0 I 

I, 
elatom 

7.02287E+OI 
7 .22516E+O 1 
7.24567E+OI 
7 .19005E+O 1 
7.23290E+OI 
7.30123E+OI 
7.45 I 95E+0 1 
7.65754E+Ol 
7.70715E+OI 
7.70566E+01 
7 .67887E+O I 
7.76428E+OI 
7.88892E+OI 
8.11712E+OI 
l:U2124h+O 1 

8.41123E+01 
8.44497E+O I 
8.45206E+0 1 
&.45253E+O 1 

8.45976E+O 1 
8.45398E+OI 
8.44448E+OI 
8.44112E+OI 
8.42523E+OI 
8.39640E+O 1 
8.35906E+0 1 
8.31200E+0 1 
8.25053E+Ol 
8.16146E+OI 
7.9874IE+01 
7.85098E+01 
7.59168E+01 
7.2872IE+01 
7 .59044E+0 1 
7 .85922E+0 1 
7.89881 E+O 1 
8. 1 2238E+0 1 
8.08361 E+O 1 
8.07123E+01 
7.96108E+01 
7.8076IE-t-Ol 

7.9624IE+01 
8.09327E+01 
8.10 130E+0 I 
8.03858E+0 1 
8.136I7E+01 
8. 1 8093E+O 1 
8.24782E+0 1 
8.42648E+0 1 
8.53656E+0 1 

8.6051 1 E+O i 
8.65130E+Ol 
8.68367E+01 
8.70718£+01 
8.72035E+OI 
8.73281E+OI 
8.73466E+01 
8.73712E+01 
8.73621 E+O I 
8.73029E+01 
8.72~87E+OI 

8.71447E+Ol 
8.70540E+01 
8.69582E+0 I 
8.68580E+0 I 

h 
e/atom 

2.747IE+01 
2.7445E+Ol 
2.7292E+OI 
2.7234E+OI 
2.8735E+0l 
2.868IE+OI 
2.8384E+Ol 
2.7479E+OI 
2.6948E+OI 
2.6906E+OI 
2.6798E+Ol 
2.7579E+01 
2.6972E+01 
2.4980E+Ol 
2.175:;h+UI 

1.8849E+Ol 
1.649IE+01 
1.4798E+01 
L33&IE-I-OI 

1.2119E+01 
1.0979E+OI 
9.9625E+OO 
9.0 I 67E+OO 
8.0629E+00 
7.21 89E+OO 
6.4723E+00 
5.8069E+00 
5.2175E+00 
4.6884E+00 
4.2089E+00 
4.06 I 9E+00 
3.9650E+00 
3.9398E+00 
9.859IE+00 
9.6263E+00 
9.5566E+00 
8.5482E+00 
7.6554E+00 
7.6 I 67E+00 
7.456IE+00 
7.404JE+00 

1.0358E+OI 
1.0107E+01 
9.8572E+00 
9.7923E+00 
I. 1222E+01 
1.1149E+01 
1.0972E+OI 
1.006IE+01 
9.0600E+00 
8. 1590E+00 
7.348IE+00 
6.6190E+00 
5.9278E+00 
5.3022E+00 
4.7340E+00 
4.2308E+00 
3.7818E+00 
3.3698E+00 
3.0024E+00 
2.677IE+00 
2.3889E+00 
2.1333E+00 
1.9065E+00 
1.7051 E+OO 

1.2784E+03 
1.2213E+03 
1.1962E+03 
1.1 889E+03 
1.2509E+03 
1.2446E+03 
1.2 I 36E+03 
1.I374E+03 
1.0986E+03 
1.0957E+03 
I.088IE+03 
1.1131E+03 
1.0726E+03 
9.5157E+02 
7.7516h+02 

6.2832E+02 
5.1 425E+02 
4.3 1 65E+02 
3.6513E ... 02 

3.0936E+02 
2.6215E+02 
2.2253E+02 
1.8841E+02 
1.5760E+02 
1.3200E+02 
1.I071E+02 
9.2914E+OI 
7.8095E+01 
6.5646E+01 
5.5 1 28E+O 1 
5.2034E+Ol 
5.0026E+OI 
4.95IOE+01 
1.2316E+02 
I. 1 848E+02 
1.1709E+02 
9.7977E+01 
8.2320E+OI 
8. I 666E+O I 
7.8968E+OI 
7.8 1 05E-t-O 1 

1.086IE+02 
1.044IE+02 
I.OO30E+02 
9.9236E+01 
1.1305E+02 
1.1182E+02 
1.0891E+02 
9.4398E+01 
7.9518E+01 
6.6988E+01 
5.6436E+OI 
4.7555E+01 
3.984DE+0 I 
3.3335E+01 
2.7842E+01 
2.3276E+01 
1.9463E+01 
1.6223E+01 
1.3522E+01 
1.1278£+01 
9.41 46E+OO 
7.8647E+00 
6.5749E+00 
5.5007E+00 

O"(coh+inc) 
cm2/g 

9.967IE+00 
9.7607E+OO 
9.6891E+OO 
9.6700E+OO 
9.6567E+OO 
9.6415E+OO 
9.5704E+OO 
9.4 I 26E+00 
9. 3377E+OO 
9.3321E+OO 
9.3 1 78E+00 
9.2880E+OO 
9.2 1 39E+00 
8.9959E+00 
~.65U4h+UU 

8.2978E+00 
7.9405E+OO 
7.5806E+00 
7.2202E+OO 

6.8612E+OO 
6.5053E+00 
6.154IE+00 
5.8093E+00 
5.472 I E+OO 
5. 1 437E+00 
4.8250E+00 
4.517 1 E+OO 
4.2205E+00 
3.9358E+00 
3.6636E+00 
3.5757E+00 
3.5164E+00 
3.5009E+00 
3.4778E+00 
3.421IE+00 
3.404OE+00 
3. 1 573E+00 
2.9334E+00 
2.9235E+OO 
2.8819E+00 
2.8684E-t-OO 

2.8483E+00 
2.7988E+00 
2.7490E+00 
2.7360E+00 
2.7 1 66E+00 
2.7026E+00 
2.6691 E+OO 
2.4945E+00 
2.2990E+00 
2.1159E+00 
1.9447E+00 
1.785IE+00 
1.6368E+00 
1.4992E+00 
1.3718E+00 
1.2542E+00 
l.i459E+00 
1.0463E+00 
9.5489E-01 
8.712IE-01 
7.9474E-01 
7.2498E-01 
6.6145E-01 
6.0370E-OI 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUUE+UO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-t-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

3.058E-OI 
2.924E-Ol 
2.880E-OI 
2.868E-OI 
2.860E-Ol 
2.851E-0l 
2.809E-01 
2.720E-Ol 
2.679E-OI 
2.676E-01 
2.668E-01 
2.652E-OI 
2.613E-01 
2.503E-01 
2.:;4Ih-Ui 

2.190E-Ol 
2.049E-01 
1.917E-01 
L79JE-OI 

1.677E-OI 
1.569E-OI 
1.468E-01 
1.373E-OI 
1.284E-OI 
1.201E-01 
1.124E-01 
1.051E-01 
9.834E-02 
9.200E-02 
8.606E-02 
8.417E-02 
8.290E-02 
8.257E-02 
8.207E-02 
8.087E-02 
8.050E-02 
7.53IE-02 
7.065E-02 
7.045E-02 
6.959E-02 
6.931E-02 

6.890E-02 
6.788E-02 
6.685E-02 
6.659E-02 
6.619E-02 
6.590E-02 
6.52IE-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.131E-02 
3.864E-02 
3.615E-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-'-02 
2.266E-02 
2.120E-02 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.010 ke V to E - 400-1000 ke V - Continued. 

E 11 h fJ.. <r(coh+inc) fJ..K A 
keY e/atorn elatorn crn2/g crn2/g crn2/g nrn 

6.252870E+O 1 8.67531E+OI 1.526OE+00 4.6053E+OO 5.5127E-01 O.OOOE+OO 1.983E-02 
6.684318E+0 1 8.66420E+O 1 1.3656E+00 3.8553E+OO 5.0376E-Ol O.OOOE+OO 1.855E-02 
7 . 1 45536E+0 1 8.65 I 99E+O I 1.2215E+00 3.2258E+OO 4.6075E-01 O.OOOE+OO 1.735E-02 
7.638578E+OI 8.6381 OE+O 1 1.0936E+00 2.7015E+00 4.2188E-01 O.OOOE+OO 1.623E-02 
8.165~40E+O I 8.6216IE+01 9.7562E-OI 2.2546E+OO 3.8677E-OI O.OOOE+OO 1.518E-02 
8.729069E+OI 8.59879E+OI 8.6330E-OI 1.8662E+OO 3.55IOE-OI O.OOOE+oo 1.420E-02 
9.331374E+OI 8.56091E+OI 7.644gE-01 1.5459E+OO 3.2656E-OI O.OOOE+OO 1.329E-02 
9.91 I 426E+OI 8.46796E+O 1 6.8536E-01 1.3048E+OO 3.032IE-01 O.OOOE+OO 1.251E-02 
9.975239E+Ol 8.44086E+O 1 6.7746E-OI 1.28 1 5E+OO 3.0085E-Ol O.OOOE+oo 1.243E-02 
1.006313E+02 8.36723E+O 1 6.6682E-01 1.2504E+00 2.9767E-OI O.OOOE+OO 1.232E-02 
I.OI0359E+02 8. 24676E+O 1 6.620IE-01 1.2364E+00 2.9623E-01 O.OOOE+OO 1.227E-0'2 
1.0 1 6427E+02 8.37230E+OI 3.0253E+00 5.6 1 65E+00 2.9409E-OI 4.40IE+00 1.220E-02 
1.03 1 597E+02 8. 48204E+O1 2.9566E+00 5.4082E+OO 2.8890E-Ol 4. 242E+00 1.202E-02 
1.066353E+02 8.56341E+01 2.8079E+00 4.9688E+OO 2.7771E-01 3.906E+OO 1.163E-02 
1.139931 E+02 8.63 1 48E+O 1 2.5290E+00 4. 1864E+00 2.568gE-Ol 3.304R+OO LORRR-O? 

1.218587E+02 8.66638E+O 1 2.2750E+00 3.5229E+OO 2.3814E-01 2.790E+00 1.017E-02 
1.302669E+02 8.68793E+O 1 2.0454E+00 2.9629E+00 2.2127E-Ol 2.353E+00 9.518E-03 
1.392553E+02 8. 70218E+0 1 1.8386E+00 2.4915E+OO 2.0608E-01 I. 984E+00 8.903E-03 
1.488640E+02 8.71190E+OI 1.6513E+00 2.0932E+OO 1.9239E-OI 1.67IE+00 8.329E-03 
1.'91356b+U2 ~. 7 H!36b+U 1 1.4820E+OO 1.7574E+00 1.8005E-OI 1.406E+OO 7.79IE-03 
1.701 1 59E+02 8.12258E+01 1.330 1 E+OO 1.4754E+OO 1.689\E-01 I. 1 82E+OO 7.288E-03 
1.818539E+02 8.725 1 9E+0 I 1.1938E+00 1.2388E+00 1.5883E-Ol 9.944E-OI 6.818E-03 
1.9440 18E+02 8.72664E+O I 1.0716E+00 1.0402E+00 1.4970E-01 8.362E-OI 6.378E-03 
2.07& IS6E+02 S.72723E+O! 9.619SE-Ol &.73S0E-Ol 1.41 42E-Ol 7.032E-OI S.966E-03 

2.22 1 548E+02 8.127 1 9E+0 1 8.6395E-OI 7.3385E-OI 1.3387E-OI 5.916E-OI 5.581E-03 
2.374835E+02 8.72673E+Ol 7.7605E-Ol 6.1664E-01 1.2698E-01 4.977E-OI 5.221E-03 
2.538699E+02 8.72596E+Ol 6.9718E-OI 5.182IE-OI 1.2068E-OI 4.187E-01 4.884E-03 
2.713869E+02 8.72496E+OI 6.2639E-OI 4.3554E-01 1.1489E-01 3.523E-01 4.569E-03 
2.901 126E+02 8.72382E+Ol 5.6285E-OI 3.66IOE-OI \.0955E-01 2.964E-01 4.274E-03 
3.101304E+02 8.72258E+01 5.0581E-Ol 3.0777E-Ol 1.046IE-01 2.493E-OI 3.998E-03 
3.3 1 5294E+02 8.72130E+0 1 4.5460E-OI 2.5875E-OI 1.0002E-01 2.098E-OI 3.740E-03 
3. 544049E+02 8.72000E+01 4.086IE-01 2.1756E-OI 9.5737E-02 1.765E-01 3.498E-03 
3.788588E+02 8.7 1 870E+0 1 3.6731E-OI 1.8295E-01 9.1730E-02 1.485E-OI 3.273E-03 
4.05000 1 E+02 8.7 1 742E+OI 3.302IE-OI 1.5385E-01 8.7965E-02 1.249E-01 3.06IE-03 
4.329451 E+02 8.71619E+OI 2.9688E-Ol 1.2940E-OI 8.4414E-02 1.051E-OI 2.864E-03 

J. Phys. Chem. Ref. Data. Vol. 24, No.1, 1995 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 609 

Ra Z= 88 

Atomic weight - 2.260254E+02 glmol. nominal density p (glcm3
) - 5.0000E+OO 

fJ..(barnsiatom) - ",,(cm2/g) x 3.75324E+02. ECeV) ""Ccm2/g) - hCelatom) x 1.86175E+05 

24 edges. Edge energies (keV): 

K 
M 
M 
N 
o 
o 

I." 
V' 

IV 
I 

V 

1.03922E+02 
4.82200E+OO 
~10490E+OO 

6.~9OOE-00 
2.54400E-00 
6.72000E-02 

L 
M 
N 
N 
o 
P 

II 
. I 
V 
II 

1.92367E+00 L 
4.48950E+00 M 
1.2084OE+00 N 
6.02700E-00 N 
2.00400E-00 0 
4.35000E-02 p 

Relativistic correction estimate fre! (H82.3/5CL) - -2.2901E+OO. -1.3326E+OO elatom 
Nuclear Thomson correction fNT - -1 R7c)';P-02 ~atom 

E 
keV 

1.069000E -02 
1.1 42761E-02 
1.221612E-02 
UU:l':N3):'-02 

1.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.842400E - 02 
1.870600E-02 
1.878120E-02 
1. 889400E -02 
1.917600E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500 1 E-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.263000E-02 
4.328250E -02 
4.340198E-02 
4.343630E-02 

4.371750E-02 
4.437000E-02 
4.639671 E -02 
4. 959R09E - 02 
5.302035E-02 
5.667876E-02 
6.058959E - 02 
6.477028E - 02 
6.585600E-02 
6.686400E - 02 
6.713280E-02 
6.753600E-02 
6.854400E-02 
6.923942E - 02 
7.401695E-02 
7.912411 E-02 
8.458368E - 02 
9.041995E-02 
9.665893E-02 

fl 
e/atom 

8.67455E+OO 
8.41850E+00 
8.09757E+OO 
7.68553E+OO 
7.13831 E+oo 
6.37387E+OO 
5.21453E+OO 
3.15972E+00 

-2.4680IE+OO 
-4.82521E+00 
- 1.34118E+OI 
- 2.41391 E+O 1 
- 1.22995E+O 1 
- 1.84644E+OO 

2.84485E+00 
1.05589E+O 1 
1.3 1 235E+O 1 
1.40976E+O 1 
1.43662E+0 1 
1.42663E+01 
1.39478E+0 1 
1.34779E+0 1 
1.28811E+Ol 
1.21549E+0 1 
1. 1 2753E+01 
1.01903E+OI 
9.18721 E+OO 
8.75905E+00 
8.63305E+00 
8.53660C1'OO 

8.55332E+00 
8.34232E+00 
7.29 1 45E+00 
5.12149E+00 
2.01512E+00 

- 2.73805E+00 
- t.117~E+OI 

-3.29070E+OI 
-4.74805E+OI 
- 8.44775E+0 1 
- 1.29793E+02 
-8.15\29E+Ol 
- 3.86979E+0 1 
- 2.5 \ 830E+0 1 

t.67949E+0! 
3. 92032E+0: 
5.05308E+0: 
5 .39992E+0 1 

5.30533E+0: 

h 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE1'OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.1336E+01 
2.0 138E+01 
1. 8909E+01 
I. 4580E+0 1 
1.1391E+OI 
9.0734E+00 
7.350IE+00 
6.0430E+00 
5.0333E+00 
4.2398E+00 
3.6055E+00 
3.0903E+00 
2.6654E+00 
2.3 10 1 E+OO 
2.0856E+00 
2.0210E+00 
2.0095E+00 
2.0043C1'OO 

2.2479E+00 
2.1712E+00 
1.9583E+00 
1.6860E+00 
1.4631E+00 
1.2779E+00 
1.1219E+00 
9.8972E-OI 
9.5999E-Ol 
9.3385E-Ol 
9.2711E-OI 
9.0676E+Ol 
8.8107E+OI 
8.6403E+Ol 
7.6027E+OI 
6.2841E+Ol 
4.7007E+OI 
3.2908E+OI 
2.2176E+OI 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE-tOO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
2.1024E+05 
1.9552E+05 
1.8064E+05 
1.3030E+05 
9.5222E+04 
7.0955E+04 
5.3769E+04 
4.135313+04 
3.2220E+04 
2.5389E+04 
2.0197E+04 
1.6 1 94E+04 
I.3066E+04 
1.0593E+04 
9.1084E+03 
8.6930E+03 
8.6198E+03 
8.5867E+03 

9.5727E+03 
9.1102E+03 
7.8579E+03 
6.3285E+03 
5. 1377E+03 
4. 1975E+03 
3.4473E+03 
2.8448E+03 
2.7 1 39E+03 
2.6002E+03 
2.5711E+03 
2.4997E+05 
2.393IE+05 
2.3233E+05 
1.9123E+05 
1.4786E+05 
1.0347E+05 
6.7758E+04 
4.2713E+04 

II 
III 
II 

VI 
III 
II 

1.84843E+00 
3.79 I 80E+00 
1.05760E+OO 
2.98900E - 00 
1.52800E-00 
1.88000E - 02 

l1(coh+inc) 
cml/g 

1.2723E-04 
1.7555E-04 
2.4093E-04 
3.2890r:. 04 

4.4664E-04 
6.0336E-04 
8.1083E-04 
1.084OE-03 
1.4418E-03 
1.5076E-03 
1.6073E-03 
1.6346E-03 
1.6763E-03 
1.7835E-03 
1.9078E-03 
2.5117E-03 
3.2901E-03 
4.288IE-03 
5.5610E-03 
7.l760E-03 
9.2145E-03 
1.1 774E-02 
1.4972E-02 
1.8946E-02 
2.3860E-02 
2.99051:-02 
3.5167E-02 
3.6969E-02 
3.7305E-02 
3.74S9E-02 

3.8200E-02 
4.0092E-02 
4.6316E-02 
5.7236E-02 
7.0401E-02 
8.6195E-02 
1.0505E-OI 
1.2745E-OI 
1.3364E-OI 
1.3952E-01 
1.4112E-01 
1.4352E-Ol 
1.4963E-01 
:.5392E-01 
i,8505E-01 
2.2149E-Ol 
2.6394E-OI 
3.1314E-OI 
3.6988E-Ol 

L 
M 
N 
N 
o 
P 

III 
IV 
III 

VII 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE,OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUUE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.54444E+O 1 
3.2484OE+OO 
8.79100E-01 
2.989OOE - 0 1 
6.72000E-02 
1.88000E-02 

A 
nrn 

1.160E+02 
1.085E+02 
1.015E+02 
9A9I\E+OI 

8.881E+Ol 
8.308E+01 
7.772E+01 
7.270E+Ol 
6.80IE+Ol 
6.729E+01 
6.628E+01 
6.602E+01 
6.562E+01 
6.466E+01 
6.362E+01 
5.95IE+Ol 
5.567E+OI 
5.208E+01 
4.872E+OI 
4.557E+OI 
4.263E+OI 
3.988E+OI 
3.73IE+OI 
3.490E+01 
3.264E+OI 
3.054E+OI 
2.908E+01 
2.865E+01 
2.857E+OI 
2.SS3E+OI 

2.836E+OI 
2.794E+01 
2.672E+01 
2.500E+OI 
2.338E+OI 
2.187E+OI 
2.046E+01 
1.914E+Ol 
1.883E+01 
1.854E+OI 
1.847E+01 
1.836E+OI 
1.809E+OI 
1.791E+01 
1.675E+01 
1.567E+Ol 
1'466E+OI 
1.371 E+01 
1.283E+0 1 
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610 C. T. CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 1 0 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

1.033284E-OI 
1.104581E-0I 
1.180797E -0 1 
1.262272E-01 
1.349a.68E-01 
1.442475E-01' 
1.497440E-Ol 
1.520360E-Ol 
1.526472E-01 
1.535640E-01 
l.S4200SE-Ol 

1.558560E-01 
1.648404E-Ol 
1.762144E-01 
1.883732E-0I 
1.963920E-01 
1.993980E-01 
2.001996E-Ol 
2.013709E-OI 
2.014020E-OJ 

2.044080E-Ol 
2.152655E-Ol 
2.301188E-0I 
2.459970E-01 
2.493120E-Ol 
2.531280E-OI 
2.541456E-OI 
2.556720E-01 
2.594880E-01 
2.629708E - 0 1 
2.811158E-Ol 
2.929220E-OI 
2.974055E-OI 
2.986011E-01 
3.005128E-OI 
3.048780E-OI 
3.212482E-Ol 
3.434143E-OI 
3.671099E-OI 
3.924405E-OI 
4.195189E-01 
4.484657E-OI 
4.794098E-OI 
5.12489IE-OI 
5.478508E-01 
5.856525E-OI 
5.906460E-OI 
5.996865E-OI 
6.020973E -0 1 
6.057135E-01 
6.147540E-01 
6.231820E-Ol 
6.260625E-Oi 
6.327205E-OI 
6.35264IE-Ol 
6.390795E-OI 
6.486180E-0 I 
6.692609E-OI 
7.154399£-01 

7 .648052E - 0 I 
8.175768E-OI 
8.615180E-OI 
8.739896E-OI 
8.747045E-01 
8.782209E-Ol 

il 
elatom 

5.0 1907E+O 1 
4.68363E+O 1 
4.36472E+O 1 
4.0844IE+OI 
3.84318E+OI 
3.62828E+OI 
3.50009E+01 
3.41577E+01 
3.34855E+O 1 
3.39519E+01 
3.40869E,OI 

3.41482E+OI 
3.35149E+0 1 
3.24912E+OI 
3.14074E+OI 
3.05976E+Ol 
3.00729E+Ol 
2.96323E+OI 
2.99598E+0 1 
2.996:'58E+Ol 
3.0 1560E+O1 
2.97735E+O 1 
2.89357E+O 1 
2.78931E+Ol 
2.76465E+Ol 
2.73080E+Ol 
2.7142IE+01 
2. 7 1 336E+0 1 
2.69504E+0 1 
2.67324E+OI 
2.53662E+OI 
2 .42392E+0 1 
2.36634E+0 1 
2.33898E+OI 
2.33078E+OI 
2.29 1 94E+O 1 
2.09903E+0 1 
1.79636E+OI 
1.49829E+OI 
1.29109E+OI 
1.25181 E+OI 
1.40880E+0 1 
1.73436E+01 
2. 1 6359E+0 1 
2.6 1 697E+0 1 
2.98528E+0 1 
3.00913E+01 
2.9783IE+01 
2.85830E+0 1 
3.03306E+0 1 
3.23322E+0 1 
3.34021 E+O 1 
3.36717E+OI 
3.39435E+0 1 
3.33984E+0 1 
3.47018E+OI 
3.65209E+0 1 
3.9 1 664E+0 1 
4.36135£ ... 01 

4.7 1 772E+OI 
4.99448E+OI 
5 .12427E+0 1 

5.09489E+01 
5.08771 E+O 1 
4.99347E+0 1 

h 
elatom 

1.4723E+01 
9.8l30E+00 
6.6634E+00 
4.6603E+00 
3.38 1 8E+00 
2.5563E+00 
2.2257E+00 
2.1119E+00 
2.0835E+00 
3. 1 829E+00 
3. I 487Ef-OO 

3.0639E+00 
2.6858E+00 
2.3545E+00 
2. 1264E+00 
2.0219E+00 
1.9897E+00 
1.9817E+00 
2.7326E+00 
2.7320E+OO 

2.669OE+00 
2.479 1 E+OO 
2.2949E+00 
2.1714E+00 
2.1525E+00 
2.133IE+00 
2.1 284E+00 
2.3I06E+00 
2.2969E+00 
2.286IE+00 
2.2513E+00 
2.2434E+00 
2.2427E+00 
2.2426E+00 
2.5373E+00 
2.6178E+00 
3.1454E+00 
4.826IE+00 
8.0373E+00 
1.2796E+01 
1.8539E+OI 
2.4348E+OI 
2.9352E+01 
3.3006E+OI 
3.5155E+OI 
3.5931E+OI 
3.5945E+OI 
3.5927E+OI 
3.5914E+OI 
3.8693E+OI 
3. 8664E+01 
3.8600E+OI 
3.8571E+Ol 
3.8491E+OI 
3.8457E+OI 
4.0085E+01 
3.9968E+OI 
3.9633E+OI 
3.&566£ ... 0\ 

3.7140E+01 
3.5513E+OI 
3.41 84E+OI 
3.3818E+OI 
3.3798E+OI 
3.3696E+OI 
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2.6528E+04 
\.6540E+04 
1.0506E+04 
6.8736E+03 
4.6659E+03 
3.2993E+03 
2.7672E+03 
2.5861E+03 
2.5412E+03 
3.8588E+03 
3.8016E+03 

3.6599E+03 
3.0334£+03 
2.4875E+03 
2. 10 16E+03 
1.9 1 68E+03 
1.8578E+03 
1.8429E+03 
2.5264E+03 
2.:>2:>4E+03 

2.4309E+03 
2.144IE+03 
1.8567E+03 
1.6434E+03 
1.6074E+03 
1.5689E+03 
1.559IE+03 
1.6826E+03 
1.6480E+03 
1.6185E+03 
1.4909E+03 
1.4259E+03 
1.4039E+03 
1.3983E+03 
1.5719E+03 
1.5986E+03 
1.8229E+03 
2.6 1 64E+03 
4.0760E+03 
6.0703E+03 
8.2272E+03 
1.0108E+04 
1.1399E+04 
I. 1 990E+04 
1.1947E+04 
I. 1 422E+04 
I. 1 330E+04 
1.1154E+04 
1.1105E+04 
I. 1 893E+04 
I. 1 709E+04 
1.1532E+04 
1.1470E+04 
1.1326E+04 
1.1 270E+04 
I. 1 677E+04 
1.1472E+04 
1.1025E+04 
1.0036£ ... 04 

9.0410E+03 
8.0870E+03 
7.3872E+03 
7.2039E+03 
7.1936E+03 
7.1432E+03 

u(coh+inc) 
cm2/g 

4.350IE-01 
5.0941E-01 
5.9399E-01 
6.8967E-01 
7.9738E-01 
9.1807E-01 
9.9173E-01 
1.0229E+00 
1.0313E+OO 
1.0439E+00 
I.OS26E+OO 

1.0755E+OO 
1.2020E+00 
1.3669E+00 
1.548 1 E+oo 
1.6699E+00 
1.7 1 59E+00 
1.7282E+00 
1.7463E+00 
J.7467E+OO 

1.7931E+00 
1.9619E+OO 
2. 1 955E+OO 
2.4473E+00 
2.5000E+00 
2.5606E+00 
2.5768E+OO 
2.6011E+00 
2.6618E+00 
2.7 1 72E+OO 
3.0053E+00 
3.1917E+00 
3.2623E+00 
3.2811E+00 
3.3111E+00 
3.3795E+00 
3.634IE+00 
3.9736E+00 
4.3285E+00 
4.6976E+00 
5.0794E+00 
5.472 1 E+OO 
5.8738E+00 
6.2824E+00 
6.6954E+00 
7.1104E+00 
7.1632E+00 
7.2576E+00 
7.2826£+00 
7.3 1 98E+00 
7.41I7E+00 
7.496IE+00 
7.5247E+00 
7.590IE+00 
7.6149E+00 
7.6519E+00 
7.7432E+00 
7.9355E+00 
&.3399E ... OO 

8.7352E+00 
9.1 1 82E+00 
9.4084E+00 
9.4862E+00 
9.4906E+00 
9.5122E+OO 

O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
0.000£+00 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOEf-OO 

O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
0.000£+00 
O.OOOE+oo 
O.OOOE+OO 
0.000£+00 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
0.000£+00 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE ... OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

1.200E+OI 
1.1 22E+01 
1.050E+01 
9.822E+00 
9.188E+OO 
8.595E+00 
8.280E+00 
8. 1 55E+OO 
8. 1 22E+00 
8.074E+00 
8.040E+OO 

7.955E+00 
7.52IE+00 
7.036E+00 
6.582E+00 
6.313E+00 
6.2 1 8E+00 
6. 1 93E+00 
6.1 57E+00 
6.1:>6E+OO 

6.066E+00 
5.760E+00 
5.388E+00 
5.04OE+00 
4. 973E+OO 
4.898E+00 
4.878E+00 
4.849E+OO 
4.778E+OO 
4.715E+OO 
4.4 1 OE+OO 
4.233E+00 
4. 1 69E+00 
4. 1 52E+00 
4. 1 26E+00 
4.067E+OO 
3.859E+00 
3.6 1 OE+oo 
3.377E+00 
3. 159E+00 
2.955E+OO 
2.765E+00 
2.586E+00 
2.419E+00 
2.263£+00 
2.117E+00 
2.099E+00 
2.067E+00 
2.059E+00 
2.047E+00 
2.017E+00 
1.990E+00 
1.980E+00 
1.960E+00 
1.952E+00 
1.940£+00 
1.912E+00 
1.853E+00 
\rn~ ... oo 
1.62IE+00 
1.516E+00 
1.439E+00 
1.419E+00 
1.417E+00 
1.412E+00 
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TABLE I: Fonn factors. attenuatiOn}lnd scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 1 0 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

8.834955E - 01 
8.966820E-OI 
9.342948E-01 
9.987612E-01 
1.03~E+00, 
1.052312E+00 
1.056542E+00 
1.062888E+OO 
1.067676E+OO 
1.078752E+00 
1.141345E+00 
I. 1 84232E+00 
1.202358E+00 
1.207 1 92E+OO 
1.214442E+00 
1.220098E+00 
1.232568E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+00 
2.224304E+00 
2.377781 E+OO 
2.541848E+00 
2.717235E+00 
2.904724E+00 
3.042802E+00 
3.089375E+00 
3.101795E+00 
3.105150E+00 
3.120424E+00 
3. 166998E+00 
3.1834328+00 

3.232 1 58E+00 
3.245152E+00 
3.264642E+00 
llI1lfiRP~()() 

3.3 1 9406E+00 
3.548445E+00 
3.715964E+00 
3.772841 E+OO 
3.788008E+00 
3.793288E+00 
3.810759E+00 
3.867636E+00 
4.055024C~OO 

4.334821 E+OO 
4.399710E+00 
4.467053E+00 
4.4850 II E+OO 
4.5 I 1 948E+00 
4579290E+()() 
4.6."3924E+00 
4.725560E+OO 
4}97890E+lX) 
4.S17 I 78E+(]{) 
.f.846110£+00 
4.918440E+()() 
4.')5.'664£,00 

5.295467E+O() 
5.660855E+OO 

fl 
e/atom 

5. 12438E+01 
5.27125E+OI 
5.49287E+01 
5.74803E+01 
5.87298E+01 
5.90367E+OI 
5.89378E+01 
5.93603E+01 
5.95903E+Ol 
6.00062E+O 1 
6. 1 6634E+0 1 
6.24534E+0 1 
6.25838E+OI 
6.23933E+OI 
6.28282E+0 1 
6.30478E+01 
6.33901 E+O 1 
6. 46058 E+O 1 
6.55347E+OI 
6.61708E+O 1 
6.65894E+0 1 
6.682 1 3E+0 1 
6.68984E+0 I 
6.68234E+0 1 
6.65987E+0 1 
6.62095E+O 1 
6.55787E+0 1 
6.45783E+OI 
6.28580E+0) 
5.95633E+01 
5.41107E+01 
4.863 1 2E+0 1 
4.32352E+OI 
3.52686E+OI 
4.69579E+0 1 
4.93 1 88E+0 1 
4.934308-1-01 

4.72821 E+O 1 
4.35093E+01 
4.83772E+0 1 
" lRQ04E~Ol 

5.43343E+0 I 
656943E+0 1 
6.93459E+OI 
6.86600E+OI 
6.66722E+0 1 
6.53654E+0 1 
6.93374E+OI 
7.22537E+0 I 
7 .582)8E~O I 

7.76224E+Ol 
7.7692IE+01 
7.73105E+OI 
7 .65936E+0 I 
7.74580E+Ol 
7.83519E+Ol 
7.87179E+0 I 
7 .90682£+0 ~ 
7.lln68E+OI 
7 .85626E+0 1 

7.91937E+01 
7.99275E+0; 
8.01590£,01 

S.15932E+OI 
8.25725E+01 

h 
e/atom 

3.5673E+0I 
3.5296E+01 
3,4255E+01 
3.2619E+01 
3.1583E+01 
3.1 1 43E+0I 
3.1027E+OI 
3.1 298E+0 1 
3.1168E+OI 
3.0867E+OI 
2.9203E+OI 
2.8162E+01 
2.7700E+0I 
2.7560E+OI 
2.7909E+OI 
2.7749E+01 
2.7403E+0I 
2.5570E+01 
2.3613E+Ol 
2.1852E+01 
2.0239E+OI 
1.8778E+OI 
1.7458E+01 
1.6264E+OI 
1.5 1 84E+01 
1.4196E+OI 
1.3297E+Ol 
1.2395E+01 
1.1492E+01 
1.0670E+01 
1.0073E+0I 
9.8388E+00 
9.7780E+00 
1.9240E+OI 
1.9588E+01 
2.0762E+01 
2.121~8+01 

2.27IOE+01 
2.3144E+01 
3.1979E+01 
l '2m9P~Ol 

3.2679E+OI 
3.2620E+OI 
2.9903E+01 
2.8839E+01 
2.8552E+01 
3.2940E+OI 
3.2596E+OI 
3. 1480E+OI 
2.8092C~Ol 

2.4576E+OI 
2.3918E+OI 
2.3279E+01 
2.3116E+01 
2.4413E+OI 
2.3832E+01 
2J386E+01 
2.2685E+01 
2.217IE+01 
2.2039E+()1 
2.2844£+01 
2.2377E+OI 
:2.:2156£,01 

2.0246E+01 
1.8561E+OI 

7.5 1 72E+03 
7.3284E+03 
6.8260E+03 
6.0803E+03 
5.6732E+03 
5.5098E+03 
5.4673E+03 
5.482IE+03 
5.4350E+03 
5.327 1 E+03 
4.7636E+03 
4.4273E+03 
4.2890E+03 
4.2503E+03 
4.2784E+03 
4.2342E+03 
4. 139 1 E+03 
3.6499E+03 
3. 1 530E+03 
2.7296E+03 
2.3649E+03 
2.0525E+03 
1.7850E+03 
1.5556£+03 
1.3586E+03 
1.1882E+03 
1.0411E+03 
9.0786E+02 
7.8736E+02 
6.8386E+02 
6.1633E+02 
5.929 1 E+02 
5.8689E+02 
I. 1 535E+03 
1.1687E+03 
1.2205E+03 
1.2409E1'03 
1.308IE+03 
1.3278E+03 
1.8237E+03 
1.R323E~03 

1.8328E+03 
1.7114E+03 
1.4982E+03 
1.4231E+03 
1.4033E+03 
1.6167E+03 
1.5925E+03 
1.5153E+03 
1.2898E~03 

1.0555E+03 
1.012IE+03 
9.7022E+02 
9.5956E+02 
;.0074E+03 
9.6893E+02 
9.3956E+02 
8.937IE+02 
8.603IE+02 
8.5I77E+02 
8.7761 E+02 
8.4702E+02 

7.1181£+02 
6.1044E+02 

a(coh+inc) 
cm2/g 

9.5443E+00 
9.6230E+00 
9.8364E+00 
1.OI66E+Ol 
1.0339E+01 
1.0408E+01 
1.0426E+01 
1.0453E+01 
1.0472E+OI 
1.0518E+OI 
1.0753E+01 
1.0897E+OI 
1.0954E+OI 
1.0968E+OI 
1.0990E+Ol 
1. 1 007E+0 1 
1.1043E+OI 
1.1230E+OI 
1.1423E+01 
1.1 582E+01 
1.1 708E+0 1 
1.1 8ooE+0 1 
1.I856E+Ol 
1.1878E+OI 
I. 1 864E+OI 
1.18 1 6E+0 1 
1.1734E+OI 
1.1620E+01 
1.1 475E+0 1 
1.1300E+01 
1.1161E+01 
1.1113E+01 
1.1100E+01 
I. 1 097E+01 
1.1081E+01 
1.1031E+OI 
1.1014E+OI 
1.0962E+Ol 
1.0948E+OI 
1.0927E+01 
I.0874E~()1 

1.0868E+Ol 
1.0615E+01 
1.0427E+01 
1.0363E+OI 
1.0346E+OI 
1.0340E+01 
1.0321 E+OI 
1.0257E+OI 
I.0047E~OI 

9.D63E+OO 
9.665 I E+OO 
9.5916E+00 
9.57:!OE+00 
9.5428E+00 
9,4700E+00 
9.4113E+00 
9..1 135E+00 
9.2370E+OO 
9.2 I 67E+OO 
9. 1 864E+OO 
9.1108E+00 
I).07-BE I 00 

8.7277E+OO 
8JD7E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE~OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE~OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.CXlQE+OO 
O.OOOE+OO 
0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000[.+00 

O.OOOE+OO 
O.OOOE+OO 

nm 

1.403E+00 
1.383E+00 
1.327E+00 
1.24IE+00 
I. 1 96E+OO 
1.178E+00 
1.173E+00 
I. 1 66E+00 
1.161E+OO 
I. 1 49E+00 
1.086E+00 
1.047E+00 
1.031E+00 
1.027E+00 
1.02IE+00 
1.016E+00 
1.006E+00 
9.506E-OI 
8.892E-OJ 
8.318E-OI 
7.78IE-01 
7.279E-OI 
6.809E-OI 
6.370E-OI 
5.959E-OI 
5.574E-OI 
5.214E-0l 
4.878E-OI 
4.563E-01 
4.268E-01 
4.075E-Ol 
4.013E-01 
3.997E-OI 
3.993E-OI 
3.973E-01 
3.915E-01 
3.8958-01 

3.836E-Ol 
3.821E-01 
3.798E-01 
3.74:2E-OI 
3.735E-01 
3.494E-01 
3.337E-'01 
3.286E-Ol 
3.273E-OI 
3.269E-OI 
3.254E-OI 
3.206E-OI 
3.05SE-Ol 

2.860E-01 
2.818E-01 
2.776E-01 
2.764E-OI 
2.748E-01 
2.707E-OI 
2.676E-Ol 
2.624E-OI 
2.584E-OI 
2.574E-OI 
2.558E-:-01 
2.52IE-Oi 
:2.S03S- 01 

2.34IE-Ol 
2.190E-01 
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TABLE 1: Ponn factors. attenuation and scattering cross-sections, Z - 1-92, from E .. 0.001-0.010 keV to E .. 400-l000 keY - Continued. 

keY 

6.05 1 453E+OO 
6.469004E+OO 
6.915365E+OO 
7.392525E+OO 
7.902609E+OO 
8.441890E+OO 
9.030794E+OO 
9.653919E+OO 
1.032004E+O 1 
1.I03212E+OI 
1. 179334E+O J 

1.260708E+OI 
1.347697E+O I 
1.440688E+0 I 
1.513551E+OI 
1.536718E+O 1 
1.540095E+0 1 
1.542896E+0 1 
1.552162E+01 
1.515329E+OI 
1.646362E+O 1 
1.759961E+Ol 
1.811461E+Ol 
J .8391 R8E-'-O J 

1.846582E+Ol 
1.851672E+0 I 
1.881398E+01 
1.885197E+0 1 
1.885399E+0 1 
1.9 1 4052E+01 
1.92 1 746E+0 1 
1.933288E+0 1 
1.962143E+01 
2.01 1215E+01 
2. 1 49988E+0 1 
2.298338E+OI 
2.456923E+0 1 
2.626450E+0 1 
2.807676E+01 
3.001405E+01 
3.208502E+0 1 
3.429889E+0 1 
3.66655IE+Ol 
3.919543E+OI 
4. 1 89992E+0 1 
4.479\oIE+01 
4.788159E+OI 
5.118542E+OI 
5.471721 E+OI 
5.849270E+OI 
6.252870E+0 1 
6.684318E+0 1 
7. 145536E+0 1 
7.638578E+OI 
8. 1 65640E+0 1 
8.729069E+OI 
9.331374E+OI 
9.975239E+0 1 
1.0 18435E+02 
l.m4023E+02 
1.038180E+02 
1.044415E+02 
1.060003E+02 
I.O(,v.1.5,:1E'f'02 

1.139931 E+02 

e/atom 

8.33581 E+O 1 
8.41458E+01 
8.46437E+0 1 
8.48605E+O 1 
8.50647E+O 1 
8.50959E+OI 
8.51107E+0 1 
8.51076E+O 1 
8.48921 E+O 1 
8.45849E+01 
8.4186.3E+Ol 
8.36659E+OI 
8.29402E+O 1 
8.1723IE+01 
7.94783E+OI 
7.69041 E+O 1 
7.58263E+01 
7.38766E+OI 
7.68957E+01 
7.95752E+OI 
8. 17385E+O 1 
8.23754E+OI 
8. 1 8554E+o 1 
8.06326E-4-0 1 

7.91067E+OI 
8.06413E+0 1 
8.1 8406E+0 1 
8. 19278E+OI 
8. 19320E+OI 
8.20105E+01 
8.1389IE+01 
8.23574E+01 
8.34660E+01 
8. 44292E+01 
8.5891 OE+O I 
8.67343E+0 1 
8.72884E+OI 
8.76735E+Ol 
8.79564E+Ol 
8.81213E+0 1 
8.82735E+0 1 
8.83117E+01 
8.83147E+0 1 
8.83551E+Ol 
8.83080E+OI 
8.82421 E+O 1 
8.81644E+Ol 
8.80786E+OI 
8.79870E+0 \ 
8.78906E+0 \ 
8.77896E+0 1 
8.76832E+01 
8.75680E+OI 
8.7 4390E+0 1 
8.72913E+01 
8.70947E+01 
8.67978E+0 1 
8.61750E+O 1 
8.56929E+0 1 
8.46943E+0 1 
8.35001 E+OI 
8.47 442E+0 1 
8.58317E+01 
8.60452C'f'O I 

8.71022E+01 

e/atom 

1.7005E+Ol 
1.5475E+OI 
1.3996E+01 
1.2678E+01 
I.I489E+01 
1.0421E+01 
9.4348E+00 
8. 4372E+00 
7.5506E+00 
6.7682E+00 
0.013:513+00 

5.4548E+00 
4.9064E+00 
4.4059E+00 
4.0707E+OO 
3.9736E+00 
3.9598E+00 
3.9485E+00 
9.8368E+00 
9.6041E+00 
8.9362E+00 
7.9674E+00 
7.579IE+00 
7.3&20E-I-OO 

7.3308E+00 
1.0265E+OI 
1.0055E+OI 
1.0022E+01 
1.0020E+01 
9.7772E+00 
9.7 1 36E+00 
1.1132E+OI 
1.0888E+01 
1.0488E+OI 
9.4546E+00 
8.5 1 64E+OO 
7.6729E+00 
6.9145E+00 
6. 1 939E+00 
5.5414E+00 
4.9538E+00 
4.4274E+00 
3.961IE+00 
3.5365£+00 
3.1512E+00 
2.8100E+00 
2.5077E+00 
2.2396E+00 
2.0017E+00 
1.7904E+00 
1.6026E+00 
1.4355E+00 
1.2843E+00 
1.1500E+00 
1.0274E+00 
9.1053E-OI 
8.0675E-OI 
7.1532E-{)1 
6.8916E-Ol 
6.7065E-01 
6.6584E-OI 
3.0084E+00 
2.9405E+00 
2.9I.lvC'f'OO 

2.6266E+OO 
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5.2318E+02 
4.4536E+02 
3.7681E+02 
3. 1 928E+02 
2.7066E+02 
2.2966E+02 
1.9451E+02 
1.6271E+02 
1.3621E+02 
1.l422E+02 
9.'879E+01 
8.0554E+01 
6.7779E+01 
5.6935E+01 
5.0072E+OI 
4.8141E+OI 
4.7869E+01 
4.7644E+OI 
I. I 799E+02 
1.1350E+02 
1.0105E+02 
8.4282E+OI 
7.7895E+01 
7.4726E-I-Ol 

7.39\oE+OI 
1.0287E+02 
9.9499E+01 
9.8973E+01 
9.8945E+OI 
9.5IOIE+OI 
9.4104E+Ol 
1.0720E+02 
1.0330E+02 
9.7085E+OI 
8.1871E+01 
6.8987E+01 
5.8142E+01 
4.9014E+OI 
4.1071E+OI 
3.4373E+01 
2.8745E+01 
2.4032E+OI 
2.0113E+OI 
1.6798E+Ol 
1.4002E+OI 
1.1680E+01 
9.7504E+00 
8. 1 460E+OO 
6.8107E+00 
5.6985E+OO 
4.7716E+00 
3.9983E+00 
3.3462E+00 
2.8028E+00 
2.3426E+00 
1.9420E+00 
1.6096E+00 
1.3351E+00 
1.2598E+00 
1.2075E+00 
I. 1 940E+00 
5,3627E+00 
5. 1 646E+00 
5.0868C'f'OO 

·U898E+OO 

8.01 48E+oo 
7.6530E+OO 
7.2905E+OO 
6.9292E+OO 
6.5708E+OO 
6.2171E+OO 
5.8697E+OO 
5.5297E+OO 
5. 1 985E+OO 
4.877IE+00 
4.:566313+00 

4.2669E+00 
3.9795E+OO 
3.7045E+00 
3.5094E+OO 
3.4507E+00 
3.4423E+OO 
3.4353E+OO 
3.4125E+OO 
3.3563E+OO 
3. 1 930E+OO 
2.9567E+OO 
2.8586E+OO 
2.R079E-I-OO 

2.7947E+00 
2.7749E+00 
2.7335E+OO 
2.7269E+00 
2.7266E+00 
2.6780E+00 
2.6652E+00 
2.646IE+00 
2.5995E+00 
2.523IE+00 
2.3254E+00 
2. 1 402E+00 
1.9670E+00 
1.8056E+00 
1.6555E+00 
1.5162E+00 
1.3873E+00 
1.2683E+00 
1.1586E+00 
1.0578E+00 
9.6526E-Ol 
8.8053E-Ol 
8.0309E-OI 
7.3243E-Ol 
6.6809E-0\ 
6.0959E-OI 
5.5648E-Ol 
5.0835E-OI 
4.6478E-Ol 
4.254DE-Oi 
3.8984E-OI 
3.5775E-Ol 
3.2884E-Ol 
3.0280E-01 
2.9525E-Ol 
2.8987E-0 1 
2.8847E-01 
2.8640E-Ol 
2.8136E-01 
2.7936E-OI 

2.5827E-01 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
4. 188E+00 
4.038E+00 
:l.979E-rOO 

3.369E+00 

nm 

2.049E-OI 
1.9l7E-0I 
1.793E-01 
1.677E-01 
I.569E-01 
1.468E-01 
L373E-01 
1.284E-01 
1.201E-OI 
1.124E-0l 
1.0)II:;:;-UI 

9.834E-02 
9.200E-02 
8.606E-02 
8.192E-02 
8.068E-02 
8.050E-02 
8.036E-02 
7.988E-02 
7.870E-02 
7.53IE-02 
7.045E-02 
6.844E-02 
6.74IE-02 

6.714E-02 
6.674E-02 
6.590E-02 
6.577E-02 
6.576E-02 
6.478E-02 
6.452E-02 
6.4I3E-02 
6.3\9£-02 
6.165E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.721E-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.381E-02 
3.163E-02 
2.959E-02 
2.768£-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.855E-02 
1.735E-02 
1.623E-02 
1.518E-02 
1.420E-02 
1.329E-02 
1.243E-02 
1.217£-02 
1.199E-02 
1.1 94E-02 
1.187E-02 
1.170E-02 
1.1GJE-02 

1.088E-02 
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TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E /1 h j.I, cr(coh+inc) j.l,K lI. 
keY e/atom e/atom cm2/g cm2/g cm21g nm 

1.218587E+02 8.75403E+Ol 2.3654E+00 3.6138E+00 2.3929E-Ol 2.849E+00 1.017E-02 
1.302669E+02 8.77977E+Ul 2.1:Z7~b+UU .. l.U412.t::.+UO Z.2Z2IE-OI 2.4(j5E+OO 9.5HSE-03 

1.392553E+02 8.79644E+01 1.91 37E+00 2.5585E+00 2.0684E-Ol 2.029E+00 8.903E-03 
1.488<)40E+02 8.80774E+OI [.7206E+OO 2.1518E+OO 1.9299E-01 1.711E+00 8.329E-03 
1.5913~E+02 8.8 1 537E+OI 1.5450E+00 1.8075E+OO 1.8051E-01 1.440E+OO 7.791E-03 
1.701159Et02 g .S2040E I 0 I 1.387.-fE+OO I.S1&3E+OO 1.692412.-01 1.212E+OO 7.2R&E-m 
1.818539E+02 8.82362E+0 1 1.2459E+00 1.2755E+OO [ .5906E-0[ 1.020E+00 6.818E-03 
1.944018E+02 8.82551 E+O 1 1.1189E+00 1.0715E+OO 1.4984E-Ol 8.579E-01 6.378E-03 
2.078 1 56E+02 8.82645E+O 1 1.0049E+00 9.0030E-01 1.4147E-OI 7.218E-OI 5.966E-03 
2.221548E+02 8.82666E+Ol 9.0294E-01 7.5670E-01 1.3386E-01 6.075E-Ol 5.58JE-03 
2.374835E+02 8. 82640E+O 1 8.1164E-Ol 6.3628E-01 1.2692E-Ol 5.115E-01 5.221E-03 
2.538699E+02 8.82578E+0 I 7.2965E-01 5.3509E-01 1.2057E-Ol 4.306E-Ol 4.884E-03 
2.713869E+02 8.82490E+O I 6.5603E-OI 4.5004E-01 1. 1 475E-Ol 3.626E-Ol 4.569E-03 
2.901126E+02 8.82385E+O 1 5.8989E-01 3.7855E-Ol 1.0938E-01 3.053E-01 4.274E-03 
3.101304E+02 8.82269E+Ol 5.3048E-01 3.1845E-01 1.0442E-01 2.570E-Ol 3.998E-03 
3.315294E+02 8.82146E+0[ 4.77IOE-01 2.6792E-01 9.9813E-02 2.164E-OI 3.740E-03 
3.544049E+02 8.82020E+0 I 4.2914E-OI 2.2543E-01 9.5525E-02 1.822E-Ol 3.498E-03 
3.788588E+02 8.8 I 893E+OI 3.8603E-Ol 1.8970E-Ol 9.1515E-02 1.534E-Ol 3.273E-03 
.d.O<;()()(lIF+fi? R.RI7fi7E.HlI 3.4728E-OI 1.5964E-01 8.775IE-02 1.292E-01 3.06IE-03 
4.329451 E+02 8.8 I 645E+O 1 3. 1246E-01 1.3436E-01 8.4204E-02 1.087E-01 2.864E-03 
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Ac Z= 89 

Atomic weight - 2.270278E+02 glmol, nominal density p (glcm3
) - J.OO50E+01 

11.(barnslatom) - l1(cm2/g) X 3.76989E+02, E(eV) l1(cm2/g) - h(elatom) X 1.85353E+05 

24 edges. Edge energies (keV): 

K 
M 
M 
N 
o 
o 

'-! 
V 

IV 
I 

V 

1.06755E+02 
5.00200E+OO 

-..3.21900E+OO 
6.74900E-OO 
2.61255E-OO 
7.69389E-02 

L 
M 
N 
N 
o 
P 

I 
II 

V 
II 

J.98400E+OO L 
4.65600E+OO M 
1.26900E+OO N 
6.37000E-OO N 
2.0617IE-OO 0 
4.04636E-02 P 

Relativistic correction estimate lreJ. (H82,3/5CL) - -2.3597E+OO, -1.3722E+OO elatom 
Nuclear Thomson correction INT - 1.9140E 02 c/atom 

E 
L::eV 

1.069000E-02 
1.142761E-02 
1.221612E-02 
1.305903E-02 
J.3960IOE-02 
1.492335E-02 
J.595306E-02 
1.705382E-02 
J.803405E-02 
1.823053E-02 
1.831008E-02 
1.838369E-02 
1.849410E-02 
1.877013E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.468140E-02 
2.505918E -02 
2.515992E-02 
2.531103E-02 
2.54500IE-02 
2.568880E-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
3.965432E-02 
4.026127E -02 
4.042313E-02 
4.060054E-02 

4.06659IE-02 
4. 1 27286E-02 
4.340198E-02 
4.63967IE-02 
·t959809E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6,477028E-02 
6.923942E-02 
7.401695E-02 
7.5400l4E-02 
7.655423E-02 
7.686198E-02 
7.732361 E -02 

11 
e/atom 

1.98738E+O I 
1.973lOE+OJ 
1.95519E+01 
J.93217E+01 
J.90154E+OI 
1.85856E+O I 
1.79255E+01 
J.6702 I E+O I 
1.36882E+O I 
J.17526E+01 
1.01151E+OI 
5.74963E+OO 
1.04311E+01 
1.45434E+0 I 
1.78 I 63E+OI 
1.99561E+OI 
2.06820E+01 
2.04120E+OI 
1.92537E+OI 
1.72280E+01 
1.46607E+OI 
1.7 4902E+0 I 
1.88207E+01 
2.00133E+01 
2.26397F+Ol 

2.36170E+01 
2.39791 E+O 1 
2.40796E+01 
2.40336E+01 
2.38786E+0 1 
2.3694IE+OI 
2.35483E+0 1 
2.34121E+OI 
2.35007E-t-O I 

2.35279E+0 1 
2.35965E+01 
2.35120E+0 1 
2.32370E+0 1 
2.28483E+0 1 
2.23395E+0 1 
2.16788E+01 
2.07723E+01 
1.94632E+OI 
1.73383E+01 
1.26956E+01 
9.6447 1 E+OO 
3.21458E+00 

- 4. 10506E+00 
3.08047E+00 

h 
elatom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
8.6357E+OO 
8.2993E+00 
7.504IE+OO 
6.2727E+OO 
5.2323E+OO 
4.3595E+OO 
3.9502E+00 
3.7897E+00 
3.7485E+00 
8.8114E+00 
8.6675E+00 
8.4277E+00 
7 ()Qfi3F+OO 

5.8464E+00 
4.9015E+00 
4. 1683E+00 
3.5844E+00 
3.1087E+00 
2.8454E+00 
2.7596E+00 
2.7375E+00 
2.9602E-t-OO 

2.9500E+00 
2.8585E+00 
2.5728E+00 
2.2463E+00 
1.9720E+00 
1.7381 E+OO 
1.5367E+00 
1.3621 E+OO 
1.2104E+00 
1.0785E+00 
9.6397E-Ol 
9.3502E-Ol 
9.1214E-Ol 
9.0623E-Ol 
1.5066E+Ol 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
8.6550E+04 
8. 1 955E+04 
7.137 1 E+04 
5.5808E+04 
4.3547E+04 
3.394IE+04 
2.9665E+04 
2.803IE+04 
2.76 I 5E+04 
6.4526E+04 
6.3 1 26E+04 
6.0808E+04 
4 83.17E.~0.1 

3.7260E+04 
2.9222E+04 
2.3247E+04 
1.8700E+04 
1.5 1 72E+04 
1.3300E+04 
1.2705E+04 
1.2552E+04 
1.3514E-t-04 

1.3446E+04 
1.2837E+04 
1.0987E+04 
8.9737E+03 
7.3694E+03 
6.0764E+03 
5.0255E+03 
4. 1670E+03 
3.4638E+03 
2.8871 E+03 
2.4140E+03 
2.2985E+03 
2.2085E+03 
2.1854E+03 
3.6115E+04 

II 
III 
II 

VI 
III 
II 

1.90832E+OO 
3.90900E+OO 
1.08000E+OO 
3.03944E-OO 
1.63235E-OO 
2.5185IE-02 

1.2J42E-04 
1.6777E-04 
2.3056E-04 
3.l518E-04 
4.2858E-04 
5.797IE-04 
7.8006E-04 
J.0442E-03 
1.3278E-03 
1.3906E-03 
1.41 65E-03 
1.4409E-03 
1.4780E-03 
1.5735E-03 
1.8423E-03 
2.4285E-03 
3.1848E-03 
4.1558E-03 
4.7885E-03 
5.0809E-03 
5.1608E-03 
5.2823E-03 
5.3956E-03 
5.5942E-03 
fiQ7MF-01 

8.9608E-:-03 
1.1 463E-02 
1.4592E-02 
1.8485E-02 
2.3304E-02 
2.7000E-02 
2.8423E-02 
2.88IOE-02 
2.9238E-02 

2.9397E-02 
3.0895E-02 
3.6510E-02 
4.5375E-02 
5.6128E-02 
6.9106E-02 
8.469IE-02 
1.0331E-OI 
1.2545E-OI 
1.5165E-01 
1.8249E-01 
1.9196E-OI 
2.0004E-OI 
2.0222E-Ol 
2.0552E-Ol 

L 
M 
N 
N 
o 
P 

III 
IV 
III 

VII 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
OOOOF+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000 E-t-OO 

O.OOOE+OO 
0.000[+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000[+00 
O.OOOE+OO 
O.OOOE+OO 
0.000[+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.5871OE+OI 
3.37020E+OQ 
8.90000E-OI 
2.95067E-OI 
8.3136IE-02 
1.84021 E - 02 

run 

1.I60E+02 
1.085E+02 
1.015E+02 
9.494E+OI 
8.881E+01 
8.308E+01 
7. 772E+01 
7.270E+OI 
6.875E+OI 
6.801E+01 
6.77IE+OI 
6.744E+OI 
6.704E+01 
6.605E+OI 
6.362E+OI 
5.95IE+01 
5.567E+OI 
5.208E+OI 
5.023E+OI 
4.948E+01 
4.928E+Ol 
4.898E+01 
4.872E+01 
4.826E+01 
.1.557F+OI 

4.263E+OI 
3.988E+OI 
3.73IE+01 
3.490E+OI 
3.264E+OI 
3.127E+01 
3.079E+OI 
3.067E+OI 
3.054E-t-OI 

3.049E+OI 
3.004E+01 
2.857E+OI 
2.672E+OI 
2.500E+01 
2.338E+01 
2.187E+01 
2.046E+Ol 
1.9 1 4E+0 1 
1.791E+Ol 
1.675E+Ol 
1.644E+01 
1.620E+OI 
1.613E+OI 
1.603E+01 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 

keY 

7.847770E-02 
7QI?41 tF-02 

8.1 47337E-02 
8.272042E-02 
S.305~96E -02 
S.3551'7iE-02 
8.45S36SE-02 
8.479882E-02 
9.041 995E-02 
9.665893E-02 
1.033284E-Ol 
1.l04581E-OI 
l.1S0797E -0 1 
1.262272E -0 1 
1.349368E-Ol 
1.442475E-Ol 
1.542ooSE-Ol 
I.599698E-OI 
1.624183E-Ol 
1.630713E-Ol 

1.640507E-Ol 
1.648404E-OI 
1.664992E-Ol 
1.762144E-Ol 
1.883732E-Ol 
2.013709E-OI 
2.020480E-OI 
2.05140SE-0I 
2.059652E-01 
2.072023E-OI 
2.1 02948E -0 1 
2,152655E-OI 
2.301188E-01 

2.459970E-Ol 
2.560302E-Ol 
2.599490E-OI 
2.609940E-OI 
2.625616E-OI 
2.62970SE-OI 
2.664804E-OI 
2.81 I 158E-OI 
2.8916S8E-OI 
2.9359ISE-Ol 
2.947720E -0 1 
2.965424E-Ol 
2.978648E-Ol 
3.oo5128E-Ol 
3.009684E-OI 
3.024240E-01 
3.036397E-01 
3.054634E-Ol 
3.1oo226E-01 
3.212482E-Ol 
3.434143E-Ol 
3.671099£::-0: 

3,924405E-0l 
4,195189E-01 
4.484657E - 0 1 

4,794098E-Ol 
5,124891E-01 
5,478508E -0 1 

5 ,856525E - 01 
6. 242600E - 0 I 
6.260625E-Ol 
6338150E -0 I 

/1 
elatom 

9.02096E+OO 
l.m'i'i2F+Ot 
I. I 8469E+O I 
9.52342E+00 
5.52S54E+OO 
I.03287E+Ol 
1.46493E+O I 
1.52205E+O 1 
2.39206E+01 
2.97628E+O 1 
3.34927E+01 
3.52903E+01 
3.57040E+OI 
3.52888E+OI 
3.44492E+OI 
3.34164E+Ol 
3.22488E+O I 
3.1417IE+OI 
3.07548E+Ol 
3.01621E+Ol 

3.06338E+Ol 
3.08022E+OI 
3.09 I 45E+O I 
3.06429E+OI 
2.996 I 5E+OI 
2.90378E+01 
2.8972IE+OI 
2.85233E+OI 
2.8 I 320E+O I 
2.84398E+0 I 
2.86015E+OI 
2.85224E+O I 
2.7900-1EI01 

2.701 76E+Ol 
2.63471 E.tO I 
2.60025E+Ol 
2.58305E+0 I 
2.58246E+01 
2.58 1 35E+O 1 
2.56364E+O 1 
2.45672E+0 1 
2.38229E+O 1 
2.33060E+OI 
2.30852E+O I 
2.29742E+OI 
2.28596E+OI 
2.25818E+O 1 
2.25289E+Ol 
2.23454E+O I 
2.2 1 388E+O I 
2 .19987E+O 1 
2.15241E+OI 
2.0 I 342E+O I 
1.70858E+Ol 
1.41668E 1 01 

1.:22832E+0 I 
I ,21882E+O 1 
I Al 098E+O t 
1.77163E+Ol 
2.23409E+0 I 
2,72355E+0 I 
3. I 6964E+O \ 
.<,44780E+0 1 
,1., 44934E+OI 
,~,39618E+Ol 

!2 
e/atom 

1. 4994E+O1 
1.4Q55E+01 
1.4817E+01 
1.4747E+0l 
1.4729E+Ol 
2.3 I 73E+Ol 
2.3 I 76E+01 
2.3 I 76E+01 
2.2422E+01 
2.01 86E+OI 
1.6702E+01 
1.3035E+OI 
9.8284E+OO 
7.3068E+OO 
5.4453E+OO 
4.1195E+OO 
3.1919E+OO 
2.8080E+OO 
2.6703E+OO 
2.63jBE-t-OO 

3.6417E+00 
3.5977E+OO 
3.5094E+OO 
3.0824E+OO 
2.7103E+OO 
2.4479E+OO 
2.4370E+00 
2.3900E+OO 
2.3782E+OO 
3.0481E+00 
2.9782E+OO 
2. 8768E+OO 
2.6390E100 

2.4705E+OO 
2.3966E+00 
2.3730E+00 
2.367 1 E+OO 
2.5572E+00 
2.55S2E+00 
2.5393E+00 
2.4903E+OO 
2.4729E+00 
2.4656E+00 
2.4639E+00 
2.6560E+00 
2.6690E+OO 
2.6985E+OO 
2.704IE+OO 
2.7229E+OO 
2.7400E+OO 
2.9188E+OO 
3.0429E+00 
3,S042E+OO 
5.3640E+OO 
8.8327E100 

1.3853E+Ol 
1.9787E+Ol 
2.S675E+OI 
3.0651 E+OI 
3.4206E+OI 
3.6224E+OI 
3,6870E+Ol 
3.6478E+Ol 
3,6442E+OI 
3.6272E+OI 

3.5415E+04 
3.5033E+04 
3.3710E+04 
3.3044E+04 
3.2871E+04 
5.1408E+04 
5.0787E+04 
5.0659E+04 
4.5962E+04 
3.8708E+04 
2.996IE+04 
2. I 873E+04 
l.5428E+04 
1.0729E+04 
7.4799E+03 
5.2934E+03 
3.8367E+03 
3.2535E+03 
3.0474E+03 
2.9960E1-03 

4.1 I 45E+03 
4.0454E+03 
3.9067E+03 
3.2423E+03 
2.6668E+03 
2.2532E+03 
2.2356E+03 
2. I 595E+03 
2.1402E+03 
2. 7267E+03 
2.6250E+03 
2.4770E+03 
2.1256E103 

1.8615E+03 
1.7350E+03 
1.6920E+03 
1.681IE+03 
1.8052E+03 
1.8010E+03 
1.7663E+03 
1.6419E+03 
1.585IE+03 
1.5566E+03 
1.5493E+03 
1.6602E+03 
1.6609E+03 
1.6644E+03 
1.6653E+03 
1.6689E+03 
1.6726E+03 
1.7711E+03 
1.8193E+03 
2.0219E+03 
2.8952E+03 
4.4596E f 03 

6.5428E+03 
8.7423E+03 
1.0612E+04 
1.1851E+04 
1.2371 E+04 
1.2256E+04 
1.1669E+04 
1.0831E+04 
1.0789E+04 
1.0607E+04 

u«(;uli1-im;) 

cm2/g 

2.1387E-01 
2.1862E-Ol 
2.363IE-OI 
2.4597E-OI 
2.4858E-0I 
2.525IE-OI 
2.6074E-OI 
2.6247E-Ol 
3.0960E-OI 
3.660IE-OI 
4.3082E-01 
5.049IE-OI 
5.S920E-Ol 
6.8464E-OI 
7.92ISE-OI 
9.1277E-Ol 
I.0473E+OO 
1.1277E+00 
l.t623E+00 
1.17l6E1-00 

1.1855E+00 
1.1968E+00 
1.2205E+OO 
1.3619E+00 
1.5436E+00 
1.7423E+OO 
1.7528E+00 
1.8oo7E+OO 
1.8135E+OO 
1.8328E+00 
1.8810E+00 
1.9589E+00 
2.1935E100 

2. 4466E+OO 
2.607IE+OO 
2.6698E+OO 
2.6866E+00 
2.7116E+00 
2.7182E+OO 
2.7744E+OO 
3.0082E+00 
3. 1 364E+00 
3.2067E+OO 
3.2254E+OO 
3.2535E+OO 
3. 2744E+OO 
3.3 I 63E+OO 
3,3235E+OO 
3. 3465E+OO 
3.3657E+00 
3.3945E+OO 
3.4663E+OO 
3,6421E+OO 
3.9846E+OO 
4,3430E+OO 

4,716()E+00 
5.I02IE+OO 
5.4995E+00 
5,9063E+OO 
6.3204E+OO 
6.7394E+OO 
7. 1 607E+OO 
7.5634E+OO 
7.5816E+00 
7,6590E+OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE-t-OO 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O. 000 E+OO 
O.oooEIOO 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O. 000 E+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O,OOOE+OO 
O.oooE+OO 
0.000£;-00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
Q,OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 

II. 

nm 

1.580E+01 
1.567E+Ol 
1.522E+01 
1.499E+OI 
1.493E+OI 
1.484E+OI 
1.466E+Ol 
1.462E+Ol 
1.371E+OI 
1.283E+Ol 
1.200E+01 
1.122E+01 
1.050E+Ol 
9.822E+OO 
9. 1 88E+OO 
S.595E+OO 
8.040E+OO 
7.750E+00 
7.634E+00 
7.603E1-00 

7.558E+OO 
7.52IE+OO 
7. 447E+OO 
7.036E+OO 
6.582E+OO 
6. 1 57E+00 
6.1 36E+00 
6.044E+00 
6.020E+OO 
S.984E+00 
5.S96E+00 
5.760E+00 
5.388ElOO 

S.040E+OO 
4.843E+00 
4.770E+00 
4.750E+00 
4. 722E+OO 
4.715E+00 
4.653E+OO 
4.4 I OE+OO 
4.28SE+OO 
4.223E+00 
4.206E+00 
4.ISIE+00 
4. 1 62E+00 
4. 1 26E+00 
4. I 20E+00 
4.looE+00 
4.083E+OO 
4.059E+00 
3.999E+OO 
3.859E+OO 
3.6106+00 
3.377E+00 

3. 1 59E+00 
2.955E+00 
2.765E+OO 
2.586E+00 
2.419E+00 
2,263E+OO 
2.1I7E+OO 
1.986E+OO 
1.980E+00 
i.956E+00 
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618 C. T. CHANTLER 

TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

6.363630E - 0 1 
6.401850E-01 
6.497400E-01 
6.614t)20E-01 
6.692609E -0 I' 
6.715255E-01 
6.742251E-Ol 
6.782745E-OI 
6.883980E-Ol 
7.154399E-Ol 
7.648052E-0I 
8. 175768E-Ol 
8.722000E-OI 
8.739896E-Ol 
8.855500E-Ol 
8.891100E-0I 
8.944500E-Ol 
9.078000E-0I 
9.342948E-01 
9.987612E-01 
1.058400E+OO 
1.067676E+00 
1.074600E+00 
1.078920E+OO 
1.085400E+00 
1.101600E+00 
1.141345E+00 
1.220098E+OO 
1.243620E+OO 
1.262655E+00 
1.26773 1 E+OO 
1.27534513 ... 00 

1.294380E+00 
1.304285E+00 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+OO 
1.946430E+00 
:L.U~U·ljj~+UU 

2.224304E+00 
2.377781 E+OO 
2.541 848E+00 
2.7 1 7235E-t 00 

2.904724E+00 
3.105150E+00 
3. 154620E+00 
3.202905E+OO 
3.215781 E+OO 
3.235095E+00 
3.283380E+00 
3.302796E+00 
3.3 I 940t5E+OO 
3.353349E+00 
3.366830E+00 
3.387051 E+OO 
~417604F+-()() 

3.548445E+00 
3.793288E+00 
3.830820E+00 
3.889455E+00 
3.905091 E+OO 
3.928545E+00 
3.987180E+00 

II 
elatom 

3.26056E+OI 
3.44394E+OI 
3.64485E+Ol 
3.77142E+OI 
3.81102E+OI 
3.80509E+Ol 
3.73808E+OI 
3.87307E+O 1 
4.05137E+0 1 
4.34555E+0 1 
4.73026E+OI 
5.02573E+OI 
5.20189E+01 
5.20255E+01 
5.1 6809E+01 
5.07262E+Ol 
5.20499E+OI 
5.35344E+01 
5 .51 792E+0 1 
5.79642E+OI 
5.9867 IE+O 1 
6.00719E+O 1 
6.01619E+Ol 
6.00566E+O 1 
6.04900E+O 1 
6.1 1428E+01 
6.22892E+0 1 
6.39498E+0 1 
6.42609E+0 1 
6.43257E+0 I 
6.4124IE+01 
6.452:3013"\-01 

6.50202E+0 1 
6.52023E+0 1 
6.63393E+OI 
6.7108IE+OI 
6.76393E+OI 
6.79719E+OI 
6.8 1 368E+0 1 
6.8 1 498E+0 1 
6.802J2E+U I 
6.77424E+01 
6. 72542E+O 1 
6.64879E+0 1 
6.52-10-1E+Ol 

6.30106E+OI 
5.77265E+01 
5.4670IE+OI 
4.7 4992E+0 1 
3.94338E+0 I 
4.70761£+01 
5.30804E+0 1 
5.376\ 7E+0 1 
:5.39096E+Ol 

5.22118E+0l 
4.79088 E+O 1 
5.32837E+0 1 
~Rl}l <;1 F.+OI 

6.42353E+0 1 
6.91 1 24E+0 1 
6.92257E+0 1 
6.82021 E+O 1 
6.61496E+0 J 

6.87070E+0 I 
7. 14470E+01 

h 
elatom 

3.6211E+OI 
3.9 1 69E+0 1 
3.8978E+01 
3.8711E+OI 
3.8515E+OI 
3.8456E+OI 
3.8385E+OI 
4.0142E+OI 
3.9903E+OI 
3.9208E+Ol 
3.7788E+OI 
3.6177E+OI 
3.4545E+OI 
3.4492E+Ol 
3.4156E+OI 
3.4053E+OI 
3.6056E+OI 
3.5683E+Ol 
3.4963E+01 
3.3342E+01 
3.1785E+01 
3.1553E+01 
3.1382E+OI 
3.1271E+01 
3. 1 556E+0 1 
3.1 1 28E+OI 
3.0123E+Ol 
2.8075E+Ol 
2.742 1 E+01 
2.6915E+OI 
2.6784E+Ol 
2.71311: ... 01 

2.6660E+01 
2.6422E+Ol 
2.4462E+OI 
2.2675E+Ol 
2.JOI8E+Ol 
1.9501E+01 
1.8124E+OI 
1.6875E+OI 
1.':>/4IE+Ul 
1.4707E+OI 
1.376OE+OI 
1.2897E+OI 
1.20J2E+OJ 

1.1152E+OI 
1.0209E+OI 
9.9646E+00 
9.7367E+00 
9.6776E+00 
2.5070E+OI 
2.4428E+OI 
2.4111E+OI 
2.3966E+Ol 

2.3544E+OI 
2.3380E+OI 
3.2580E+01 
" 'I04.?F+OI 

3.0912E+Ol 
2.7898E+OI 
2.7450E+Oi 
2.6763E+Ol 
2.6582E+Ol 
3.077IE+OI 
3.0074E+Ol 

1.0547E+04 
1.1341E+04 
1.1 1 19E+04 
1.0849E+04 
1.0667E+04 
1.06 1 5E+04 
1.0553E+04 
1.0970E+04 
1.0744E+04 
1.0 1 58E+04 
9. 1 579E+03 
8.20 16E+03 
7.3412E+03 
7.3150E+03 
7.l492E+03 
7.099IE+03 
7.4718E+03 
7.2856E+03 
6.9363E+03 
6.1878E+03 
5.5664E+03 
5.4778E+03 
5.41 29E+03 
5.3721E+03 
5.3888E+03 
5.2375E+03 
4.8920E+03 
4.265IE+03 
4.0869E+03 
3.95IOE+03 
3.916OE+03 
:3;9432131'0:3 

3.8177E+03 
3.7549E+03 
3.2519E+03 
2.8198E+03 
2.4450E+03 
2.122IE+03 
1.8450E+03 
1.6069E+03 
1.4U2J~+Uj 

1.2256E+03 
1.0126E+03 
9.4044E+02 
S.J910E+02 

7.1165E+02 
6.0938E+02 
5.8548E+02 
5.6347E+02 
5.5780E+02 
1.4364E+03 
1.3790E+03 
1.3568E+03 
1.33S2E+03 

1.30 1 4E+03 
1.287IE+03 
1.7829E+03 
17?77F+n1 

1.6147E+03 
1.3632E+03 
1.3282E+03 
1.2754E+03 
1.2617E+03 
1.4518E+03 
1.3981 E+03 

a(coh+inc) 
cm2/g 

7.6842E+OO 
7.7217E+OO 
7.8146E+OO 
7.9257E+00 
7.9993E+00 
8.0203E+00 
8.0452E+00 
8.0824E+00 
8.174IE+00 
8.4 1 09E+OO 
8.81 35E+00 
9.2041E+OO 
9.5685E+00 
9.5798E+00 
9.65J7E+00 
9.6736E+OO 
9.7060E+00 
9.7857E+00 
9.9316E+00 
1.0275E+Ol 
1.0549E+OI 
1.0589E+Ol 
1.06 1 8E+01 
1.0636E+01 
1.0663E+01 
1.0728E+01 
1.0877E+01 
1.1 1 38E+0 1 
1.1 207E+0 1 
I. 1 260E+Ol 
1.1 274E+OI 
1.129513 ... 01 

1.l344E+OI 
1.1369E+01 
1.1568E+01 
1.1734E+01 
I. 1866E+01 
1.1963E+01 
1.2024E+Ol 
1.2049E+OI 
1.2U4U~+UI 

I. 1995E+OI 
1.1916E+OI 
1.1803E+OI 
I.J659E+OJ 

1.1484E+OI 
1.1281E+OI 
1.1229E+01 
l.! 1 78E+OI 
1.1164E+OI 
1.1143E+OI 
1.109IE+OI 
1. 1 069E+0 1 
1.10:51E+Ol 

1.1014E+Ol 
1.0999E+OI 
1.0977E+OI 
I Oq? 1 F+Ol 

1.0797E+Ol 
1.052IE+Ol 
1.0478E+OI 
1.0412E+01 
1.0394E+Ol 
1.0368E+OI 
: .030IE+Ol 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
0.000131'00 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+O{) 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUU~+UU 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O'(XXJE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
o ()()()F.+()() 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.948E+OO 
1.937E+OO 
1.908E+OO 
1.875E+OO 
1.853E+OO 
1.846E+00 
1.839E+OO 
1.828E+OO 
1.801E+OO 
1.733E+OO 
1.621E+OO 
1.516E+00 
1.422E+00 
1.419E+00 
1.400E+OO 
1.394E+00 
1.386E+00 
1.366E+00 
1.327E+00 
1.241E+00 
1.171E+00 
1. 16 IE+oo 
I. 1 54E+00 
1.149E+00 
1.142E+00 
1.125E+00 
1.086E+00 
1.016E+00 
9.970E-OI 
9.819E-OI 
9.780E-OI 
9.72213 01 

9.579E-OI 
9.506E-Ol 
8.892E-Ol 
8.318E-OI 
7.78IE-Ol 
7.279E-OI 
6.809E-OI 
6.370E-Ol 
:J.'J:J'Je-Ol 

5.574E-OI 
5.214E-OI 
4.878E-OI 
1\.S63E-OJ 

4.268E-OI 
3.993E-OI 
3.930E-OI 
3.871E-Ol 
3.855E-:OI 
3.832E-OI 
3.776E-OI 
3.754E-01 
3.733E-OI 

3.697E-OI 
3.683E-OI 
3.661E-OI 
1n07F-0l 

3.494E-OI 
3.269E-OI 
3.236E-OI 
3.188E-01 
3.175E-OI 
3.156E-01 
3.110E-OI 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

4.055024E+OO 
4.334821 E+oo 
4.562880E+OO 
4.633924E+OO 
4.651~E+OO 
4.679280E+OO 
4.749120E+OO 
4.901 960E+OO 
4.953664E+OO 
4.976990E+OO 
4.996998E+OO 

5.02701OE+00 
5.102040E+00 
5.295467E+OO 
5.660855E+00 
6.051453E+00 
6.469004E+OO 
6.9 1 5365E+OO 
7.392525E+OO 
1.'JU2609E+OO 

8.447890E+OO 
9.030794E+OO 
9.6539 1 9E+OO 
1.032oo4E+0 1 
1.l03212E+Ol 
1.1 79334E+O I 
1.260708E+Ol 
1.347697E+01 
1.440688E+0 1 
1.540095E+01 
1.555358E+Ol 
1.579165E+0 1 
1.585513E+OI 
1.595036E+O 1 
1.6 1 8842E+0 1 
1.646362E+0 1 
1.759961E+OI 
1.870 1 54E+O 1 
1.881398E+O 1 
1.898778E+01 
1.906412E+0 1 
1.917862E+O 1 
1.944320E+OI 
I. 946486E+O 1 
1.974080E+0 1 
1.982016E+OI 

1.993920E+O 1 
2.011215E+OI 
2.023680E+O 1 
2. 1.49988E+O 1 
2.298338E+0 1 
2.456923E+0 1 
2.626450E+0 1 
2.807676E+O 1 
3.00 1405E+0 I 
3.208502E+OI 
3,429889E+0 I 
3.666551 E+O I 
3.919543E+01 
4. 1 89992E+0 I 
4,479101 E+O 1 
4. 788159E+0 1 
5.118542E+OI 
5,47172IE+OI 
5.849270E+OI 

fl 
e/atom 

7.31 027E+0 1 
7.67671E+01 
7.79642E+Ol 
7.76849E+01 
7.70244E+Ol 
7.79254E+Ol 
7.89170E+OI 
7.98369E+Ol 
7.992ooE+Ol 
7 .98445E+O 1 
7.94488E I 0 1 

8.01012E+01 
8.08956E+Ol 
8.2oo35E+O 1 
8.32952E+Ol 
8.41 867E+OI 
8.49840E+0 1 
8.55362E+Ol 
8.58036E+Ol 
8.60482E+O 1 

8.61232E+Ol 
8.62298E+0 I 
8.6 I 994E+O 1 
8.60250E+O 1 
8.57468E+Ol 
8.53853E+Ol 
8.49223E+OI 
8.43009E+O I 
8.33587E+O I 
8. 1 2584E+Ol 
8.05389E+Ol 
7.798 1 8E+0 I 
7.49735E+OI 
7.79733E+Ol 
8.06378E+Ol 
8.181 1 6E+O 1 
8.34273E+Ol 
8.29309E+OI 
8.26417E+O I 
8.1 7056E+O I 
8.0 1855E+0 1 
8.17070E+O I 
8.29316E+0 I 
8.29754E+O I 
8.30354E+0 1 
8.24220E-r0 1 

8.33853E+O I 
8.41382E+OI 
8.44903E+OI 
8.63479E+O 1 
8.74007E+OI 
8.80633E+0 1 
8.85179E+0 1 
8.88544E+0 I 
8.90513E+0 1 
8.92282E+0 1 
8.92867E+OI 
8.93029E+01 
8.93280E+OI 
8.93195E+0 1 
8.92620E+OI 
8.91902E+0 1 
8.91 089E+0 1 
8.90209E+O 1 
S.89277E+OI 

fz 
e/atom 

2.9293E+Ol 
2.6301E+Ol 
2.4201E+Ol 
2.3607E+01 
2.3465E+OI 
2.4762E+Ol 
2,4206E+01 
2.3066E+Ol 
2.2704E+Ol 
2.2544E+Ol 
2.2408BIOl 

2.3191E+Ol 
2.2702E+Ol 
2.1513E+Ol 
1.9546E+Ol 
1.777IE+OI 
1.6 1 48E+Ol 
1.4624E+Ol 
1.3242E+Ol 
1.2009E+Ol 
1.0891E+Ol 
9.8603E+00 
8.8228E+00 
7.897 1 E+oo 
7.0763E+00 
6.351OE+OO 
5.7054E+00 
5. 1 303E+00 
4.6 I 44E+oo 
4. 1 462E+OO 
4.0817E+OO 
3.9846E+00 
3.9594E+00 
9.81 1 lE+oo 
9.581IE+00 
9.3265E+00 
8.337IE+00 
7.5063E+00 
7,4287E+OO 
7.3111E+00 
7.2604E+00 
I.Ol79E+Ol 
9.9560E+OO 
9.938 1 E+OO 
9.7 I 48E+OO 
9.652IE-rOO 

I.I060E+Ol 
1.0919E+Ol 
1.0818E+OI 
9.861IE+OO 
8.8862E+OO 
8.0074E+00 
7.2189E+OO 
6.4683E+OO 
5.7880E+OO 
5.1815E+OO 
4.6315E+OO 
4.1441 E+OO 
3.7081 E+OO 
3.3067E+OO 
2.949 I E+OO 
2.6322E+OO 
2.3512E+OO 
2.1017E+OO 
1.8802E+OO 

1.3390E+03 
I. 1 246E+03 
9.8309E+02 
9. 4424E+02 
9.3505E+02 
9.8086E+02 
9.4474E+02 
8.7218E+02 
8,4952E+02 
8.3957E+02 
8.3ll8E+02 

8.5508E+02 
8.2473E+02 
7.5301E+o2 
6.3999E+02 
5. 4432E+02 
4.6269E+02 
3.9 1 97E+02 
3.3203E+02 
2.8166E+02 

2.3896E+02 
2.0238E+02 
1.6939E+02 
1.41 84E+02 
1. 1 889E+02 
9.98 1 8E+O 1 
8.3883E+OI 
7.0559E+Ol 
5.9367E+OI 
4.990IE+OI 
4.8642E+01 
4.6769E+01 
4.6287E+01 
1.l40IE+02 
1.0970E+02 
1.05OOE+02 
8.7803E+01 
7,4396E+01 
7.3187E+Ol 
7. 1 369E+Ol 
7.0590E+OI 
9.8374E+01 
9,491IE+OI 
9.4635E+OI 
9.1215E+OI 
9.0264C-r01 

1.028 I E+02 
I.OO63E+02 
9.9087E+Ol 
8.5014E+OI 
7. 1 664E+O 1 
6.0409E+OI 
5.0945E+OI 
4.270IE+OI 
3.5744E+OI 
2.9933E+OI 
2.5029E+OI 
2.0950E+OI 
l.7535E+OI 
1. 4628E+OI 
1.2204E+OI 
1.0189E+OI 
8.5140E+OO 
7.1 1 95E+00 
5.9579E+OO 

1.0225E+Ol 
9.9112E+OO 
9.6600E+OO 
9.5828E+OO 
9.5639E+OO 
9.5337E+00 
9,4586E+OO 
9.2962E+OO 
9.2419E+OO 
9.2 1 75E+OO 
9. 1 966E+OO 

. 9.l653E+OO 
9.0877E+OO 
8.8909E+OO 
8.5323E+OO 
8.1 684E+OO 
7.8014E+OO 
7,4334E+OO 
7.0664E+OO 
6.7023E+OO 

6.3428E+OO 
5.9894E+OO 
5.6435E+OO 
5.3064E+OO 
4.9792E+OO 
4.6627E+OO 
4.3576E+OO 
4.0648E+OO 
3.7844E+OO 
3.5170E+OO 
3,4786E+OO 
3.42ooE+OO 
3.4047E+OO 
3.3818E+OO 
3.3258E+OO 
3.2628E+00 
3.0217E+OO 
2.8 1 38E+OO 
2.7939E+OO 
2.7635E+OO 
2.7503E+OO 
2.7307E+00 
2.6863E+OO 
2.6828E+OO 
2.6378E+00 
2.625113"1-00 

2.6062E+OO 
2.579IE+OO 
2.S599E+00 
2.3773E+OO 
2.188IE+00 
2.0112E+00 
1.8463E+OO 
1.6929E+OO 
I.S505E+00 
1.4187E+OO 
1.2970E+00 
1.1848E+OO 
I.0817E+OO 
9.8698E-OI 
9.0026E-OI 
8.2099E-OI 
7.486SE-01 
6.8276E-OI 
6.2285E-Ol 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.00013"1-00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

3.058E-Ol 
2.860E-Ol 
2.7l7E-Ol 
2.676E-Ol 
2.666E-Ol 
2.650E-Ol 
2.6l1E-OI 
2.529E-Ol 
2.503E-Ol 
2,491E-Ol 
?4&\F-OI 

2.466E-Ol 
2,430E-Ol 
2.341E-Ol 
2.190E-Ol 
2.049E-01 
1.917E-Ol 
1.793E-01 
1.677E-01 
1.569E-OI 

1.468E-01 
1.373E-01 
1.284E-01 
1.201E-OI 
1.124E-Ol 
l.05lE-Ol 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.97IE-02 
7.85IE-02 
7.820E-02 
7.773E-02 
7.659E-02 
7.531E-02 
7.045E-02 
6.630E-02 
6.590E-02 
6.530E-02 
6.504E-02 
6.465E-02 
6.377E-02 
6.370E-02 
6.28IE-02 
6.2SSE02 

6.218E-02 
6.165E-02 
6.127E-02 
5.767E-02 
5.395E-02 
5.046E-02 
4.72IE-02 
4.416E-02 
4.13IE-02 
3.864E-02 
3.6ISE-02 
3.38IE-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-02 
2.120E-02 

J. Phys. Chem. Ref. Data, Vol. 24, No.1, 1995 



620 C. T. CHANTLER 

TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1 ~.O 10 ke V to E - 400-1000 ke V - Continued. 

E il h j.L a(coh+inc) j.LK ~ 

keY elatom e/atom cm2/g cm21g cm21g nm 

6.252870E+OI 8.883OOE+O 1 1.6832E+00 4.9895E+OO 5.6845E-OI O.oooE+OO 1.983E-02 
6.684318E+O 1 8.87272E+O 1 1.5080E+00 4.1 8 17E+OO 5.1914E-0l O.oooE+OO 1.855E-02 
7. 1 45536E+O 1 8.861 77E+OI 1.3506E+00 3.5033E+OO 4.7450E-OI O.oooE+oo 1.735E-02 
7 .638578E+O 1 8.84967E+OI 1.2095E+00 2.9349E+OO 4.3414E-OI O.oooE+OO 1.623E-02 
8."l65640E+O 1 8.83607E+O 1 1.0812E+00 2.4542E+OO 3.9770E-OI O.oooE+oo 1.5I8E-02 

8.729069E~ 8.8 1 880E+O 1 9.5963E-01 2.0377E+00 3.6482E-OI O.oooE+OO 1.420E-02 
9.33 1 374E+OI 8.79430E+01 8.503IE-01 1.6890E+00 3.3518E-0l O.oooE+OO 1.329E-02 
9.975239E+01 8.75 I 54E+OI 7.5400E-01 1.40IOE+OO 3.0849E-OI O.oooE+OO 1.243E-02 
1.046202E+02 8.67083E+Ol 6.9228E-01 1.2265E+OO 2.9107E-0l O.oooE+OO 1.l85E-02 
1.062215E+02 8.57 I 66E+O I 6.7374E-Ol 1.I756E+00 2.8579E-Ol O.oooE+OO 1.l67E-02 
I.OM151F.0? R.46176E+01 6.6908E-OI I. 1 630E+oo 2.8446E-Ol O.oooE+OO 1.l63E-02 
1.066485E+02 8.45308E+Ol 6.6893E-OI 1.1626E+OO 2.8442E-OI O.OOOE+oo 1.I63E-02 
1.072891 E+o2 8.57662E+OI 2.9949E+00 5. 1 740E+OO 2.8238E-OI 4.031E+OO 1.l56E-02 
1.088904E+02 8.68460E+O 1 2.9272E+00 4.9827E+OO 2.7743E-OI 3.885E+OO 1.139E-02 
1.139931 E+02 8.78237E+OI 2.7264E+00 4.433IE+OO 2.6284E-OI 3. 467E+OO I.088E-02 
1.218587E+02 8.83964E+O 1 2.4567E+00 3.736Mh+UU 2.4338E-Ol 2.934ETOO 1.0171: OZ 

1.302669E+02 8.87071E+OI 2.2109E+OO 3. 1 459E+OO 2.2588E-Ol 2.478E+OO 9.518E-03 
1.392553E+02 8.89025E+O 1 1.9891E+00 2.6476E+OO 2.1013E-OI 2.092E+OO 8.903E-03 
1.488640E+02 8.90330E+OI 1.7894E+00 2. 2280E+OO 1.9594E-Ol I. 765E+OO 8.329E-03 
1 . .591356ETOZ 8.9 I 220E.,.0 1 1.6081E+00 I.S730E+OO LS316E-OI 1.~7F+OO 7.79IE-03 
1.701 1 59E+02 " 8.91812E+01 I. 4447E+00 1.5741E+OO 1.7 I 62E-0l 1.252E+OO 7.288E-03 
1.818539E+02 8.92198E+OI 1.2979E+00 1.3229E+OO 1.6120E-OI I.054E+OO 6.818E-03 
1.9440 18E+02 8. 92436E+O1 1.1 661 E+oo 1.I1I8E+OO 1.5177E-01 8.875E-Ol 6.378E-03 
2.078 I 56E+02 8.92565E+OI 1.D478E+00 9.3459E-01 1.4322E-01 7.47IE-OI 5.966E-03 
2.22 1 548E+02 8.92614E+01 9.4169E-01 7.8569E-OI 1.3544E-01 6.289E-OI 5.58IE-03 
2.374835E+02 8.92607E+Ol 8.4700E-OI 6.6107E-OI 1.2836E-OI 5.299E-OI 5.22IE-03 

2.538699E+02 8.92560E+OI 7.6192E-OI 5.5629E-01 1.2188E-01 4.465E-OI 4.884E-03 

2.7 I 3869E+02 8.92485E+01 6.8547E-OI 4.6817E-01 I. 1 594E-0l 3.762E-01 4.569E-03 

2.901 I 26E+02 8.92389E+01 6. I 676E-0l 3.9405E-01 I.I048E-OI 3.170E-01 4.274E-03 

3.101304E+02 8.92280E+Ol 5.55OOE-OI 3.3170E-OI I.0543E-OI 2.67IE-OI 3.998E-03 

3.3 1 5294E+02 8. 92162E+O I 4.9947E-OI 2.7925E-Ol l.OO75E-OI 2.25IE-Ol 3.740E-03 

3.544049E+02 8.92040E+O I 4.4955E-OI 2.351IE-OI 9.6404E-02 1.896E-OI 3.498E-03 

3.788588E+02 8.91916E+O I 4.0465E-OI 1.9797E-OI 9.2341E-02 1.598E-OI 3.273E-03 

4.05000 I E+02 8. 9 1 792E+O I 3.6428E-OI 1.6672E-OI 8.853IE-02 I.346E-OI 3.06IE-03 

4.329451 E+02 8.9167IE+OI 3.2796E-OI 1.404IE-0I 8.4946E-02 1.134E-01 2.864E-03 
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THEORETICAL FORM FACTOR, ATTENUATION, AND SCATTERING TABULATION FOR Z= 1-92 623 

Th Z= 90 

Atomic weight .. 2.320381E+02 glmol. nominal density p (glcm3
) .. LJ7ooE+OI 

J.La(barnsiatom) .. f:L(cm2/g) x 3.85309E+02, E(eV) J.L(cm2/g) - h(e/atom) x L81351E+05 

24 edges. Edge energies (ke V): 

K 
M 
M 
N 
o 
o 

I 
~ 

IV 

V 

1.09651 E+02 
5.1 8230E+OO 
-.3.33200E+OO 
'i":-l4100E-00 
2.90200E-00 
8.79000E-02 

L 
M 
N 
N 
o 
p 

I 
II 
I 

V 
II 

2.04721E+00 L 
4.83040E+00 M 
1.329S0E+00 N 
6.76400E-00 N 
2.29400E -00 0 
5.95000E-02 P 

Relativistic correction estimate fre! (H82.3/5CL) .. -2.4308E+OO, -1.41 18E+OO elatom 
Nuclear Thomson correction fNT" - I.9150E-02 e/atom 

E 
keV 

1.069000E-02 
1.142761E-02 
1.221612E-02 
1105Q01F.-02 

1.3960lOE-02 
1,492335E -02 
1.595306E -02 
1.705382E-02 
1.823053E -02 
I.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E - 02 
2.545001E-02 
2.720606E-02 
2.908327E-02 
3.109002E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.214000E-02 

4.2785OOE-02 
4.295700E-02 
4.321500E-02 
4.3401 98E-02 
4.386000E-02 
4.639671 E -02 
4.802000E-02 
4.87SS00E-02 
4.895lCX)E-02 
4.924500E-02 
4.959809E - 02 
4. 998000E - 02 
S.30203SE-02 

5.667876E-02 
5.831000E-02 
5.920250E-02 
5.944050E-02 
5.979750E-02 
6.058959E - 02 
6.069000E-02 
6,477028E - 02 
6.923942E-02 
7.401695E-02 
7.91241IE-02 
8.458368E - 02 
8.614200E - 02 
8.746050E-02 

fl 
elatom 

2.61909E+O 1 
2.617 47E+0 1 
2.61560E+0 1 
2.t'l1144F.+Ol 

2.61 094E+O 1 
2.6080SE+o I 
2.60468E+O 1 
2.60075E+01 
2.596 1 5E+O 1 
2.59075E+Ol 
2.58437E+O 1 
2.57680E+Ol 
2.56773E+O 1 
2.55675E+Ol 
2.54331 E+O 1 
2.52654E+0 1 
2.505 I 3E+O 1 
2.47680E+O 1 
2.43716E+Ol 
2.37586E+0 1 
2.25604E+0 1 
2.07833E+01 

1.82078E+0) 
1.50579E+0 1 
1. 84936E+O1 
1.98275E+Ol 
2. 14550E+O 1 
2.38408E+Ol 
2.35458E+O 1 
2.22214E+0 1 
2.03983E+OI 
2.24783E+0 1 
2.36759E+O 1 
2.43 778E+0 I 
2.64301E 101 

2.70453E+01 
2.70765E+OI 
2.69974E+OI 
2.68837E+0 1 
2.70060E+Ol 
2.70943E+OI 
2.70987E+0 1 
2.69725E+0 1 
2.64968E+0 1 
2.56863E+OI 
2.43204E+0 1 
2.13271 E+O 1 
[.93923E+OI 
1. 52600E+01 

h 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
OOOOOR+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O. OOOOE+ 00 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+OO 

O.OOOOE+oo 
O.OOOOE+OO 
6.2225E+00 
6.1089E+OO 
5.8413E+00 
4.5952E+00 
3.9690E+00 
3.7229E+00 
3.6609E+00 
7.2684E+00 
7.0823E+00 
6.8885E+00 
S.S810E+OO 

4.4349E+00 
4.0354E+00 
3.8396E+00 
3.7899E+00 
3.9429E+00 
3.7785E+00 
3.7584E+00 
3.0621E+00 
2.5065E+00 
2.0745E+00 
1.7349E+00 
1.4655E+00 
1.40 I 8E+00 
1.3516E+00 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
OOOOOF.+OO 

O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE'1-00 

O.OOOOE+OO 
O.OOOOE+OO 
2.61 13E+04 
2.5526E+04 
2.4152E+04 
1.7961E+04 
1.4989E+04 
1.3848E+04 
1.3563E+04 
2.6767E+04 
2.5896E+04 
2.4995E+04 
1.,)089C-r04 

1.4190E+04 
1.2551 E+04 
I. 1 762E+04 
1.1563E+04 
1. 1958E+04 
1.1310E+04 
1.1231E+04 
8.5735E+03 
6.5649E+03 
5.0829E+03 
3.9764E+03 
3.142IE+03 
2.9510E+03 
2.8026E+03 

II 
III 
II 

VI 
III 
II 

1.96932E+00 
4.04610E+OO 
I. 16820E+OO 
3.44400E-00 
1.8 I 800E-00 
4.90000E-02 

a(coh+inc) 
cm2/g 

1.l681E-04 
1.61 49E-04 
2.2208E-04 
:W177R-04 

4.1332E-04 
5.5943E-04 
7.5323E-04 
l.OO89E-03 
I.3444E-03 
l.7823E-03 
2.3507E-03 
3.0847E-03 
4.0275E-03 
5.2322E-03 
6.7634E-03 
8.6995E-03 
1.I135E-02 
1.4182E-02 
1.7977E-02 
2.2676E-02 
2.8467E-02 
3.22.:50E-02 

3.3920E-02 
3.4375E-02 
3.5063E-02 
3.5566E-02 
3.6818E-02 
4.4227E-02 
4.9393E-02 
5.1842E-02 
5.2507E-02 
5.3514E-02 
5.4737E-02 
5.6079E-02 
6.74JOC--02 

8.2682E-02 
9.0045E-02 
9.4220E-02 
9.535IE-02 
9.7062E-02 
1.0092E-OI 
1.0141E-Ol 
l.2261E-OI 
1.4829E-01 
1.7854E-Ol 
2.!399E-OI 
2.5535E-OI 
2.6779E-OI 
2.7854E-OI 

L 
M 
N 
N 
o 
p 

III 
IV 
III 

VII 
IV 
III 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOR+O() 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.oooE+oo 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE.,.OO 
O.oooE+OO 
O.OOOE+QO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 

1.63003E+O 1 
3.49080E+00 
9.67300E-Ol 
3.35200E-Ol 
9,43000E -02 
4.30000E-02 

h 
nm 

1.160E+02 
1.085E+02 
l.OJ5E+02 
9.494R+Ol 

8.881E+OI 
8.30SE+Ol 
7.772E+OI 
7.270E+OI 
6.80IE+OI 
6.362E+Ol 
5.951E+0( 
5.567E+OI 
5.208E+Ol 
4.872E+OJ 
4.557E+Ol 
4.263E+01 
3.988E+Ol 
3.731E+OI 
3.490E+OI 
3.264E+OI 
3.054E+Ol 
2.942E+Ol 

2.898E+Ol 
2.886E+OI 
2.869E+OI 
2.857E+OJ 
2.827E+01 
2.672E+OI 
2.582E+OI 
2.543E+OI 
2.533E+OI 
2.518E+01 
2.500E+01 
2.48IE+OI 
2.JJ8E+OI 

2.187E+OI 
2. I 26E+Ol 
2.094E+OI 
2.086E+OI 
2.073E+Ol 
2.046E+Ol 
2.043E+Ol 
!.914E+OI 
1.79IE+OI 
l.675E+OI 
1.567E+OI 
1.466E+OI 
1.439E+01 
1.418E+Ol 
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624 C. T. CHANTLER 

TABLE I: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 1 0 ke V to E - 400--1000 ke V - Continued. 

E 
keY 

8.7812JOE-02 
8.833950E-02 
8.965S00E-02 
9.041995E-02 
9.241400E-02 
9.382850E-02 
9.4205qpE ~'9{ 
9.477 1 50E-02 
9.61 8600E-02 
9.665893E-02 
1.033284E-OI 
I. 1045SlE-Ol 
I.lS0797E-OI 
1.262272E - 01 
1.34936SE-OI 
1.442475E-01 
1.542005E-OI 
1.648404E-Ol 
1.762144E-01 
1.78 164OE-O 1 
I.S0S910E-01 
1.816182E-Ol 
1.827090E-01 
1.854360E-Ol 
1.883732E-01 
2.013709E-01 
2.152655E-01 
2.248120E-Ol 
2.282530E - 0 I 
2.291706E-01 
2.301188E-OI 
2.305470E-OI 
2.339880E-01 
2.4.59970E - 0 J 

2.629708E-OI 
2.811158E-OI 
2.843960E-01 
2.887-190E-OI 

2.899098E-Ol 
2.916510E-01 
2.960040E-01 
3.005128E-01 
3.212482E-OI 
3.284960E-OI 
3.33524OE-OI 
3.348648E-Ol 
3.368760E-01 
3.375120E-OI 
3.41904OE-OI 
3.426780E -01 
3.434143E-Ol 

3.440556E -01 
.'.461 220E-01 
3.512880E-Ol 
J.671099E-OI 

3.924405E - 0 1 
.. U95189E-Ol 
.1-.484657E-0 1 
4. 794098E - 0 I 
5,12489IE-OI 
5.478508E-OI 
5.856525E-OI 
6.26062:'iE-OI 
6.628720E - 01 
6.692609E-OI 

fl 
e/atom 

1.053 1 4E+0 1 
1.52455E+O 1 
1.91082E+OI 
1.99602E+01 
2.06364E+Ol 
1.90670E+OI 
1.63088E+O 1 
1.96559E+01 
2.30007E+0 1 
2.3650SE+0 1 
2. 87800E+01 
3.1 7444E+01 
3.34529E+01 
3.41995E+01 
3.42958E+O 1 
3.39918E+OI 
3.34567E+01 
3.27642E+O 1 
3. I 8283E+0 1 
3. 1 5922E+O 1 
3. 1 0082E+Ol 
3.04467E+0 1 
3.09264E+OI 
3.1252IE+OI 
3.13039E+0 1 
3.1013IE+Ol 
3.04439E+0 1 
2. 989 1 7E+O 1 
2.94946E+OI 
2.91368E+OI 
2.93458E+OI 
2. 94284E+0 I 
2.95932E+01 
2.93664E+Ol 
2.86973E+01 
2.77574E+01 
2.75493E+01 
2.7213 I E I 01 

2.70395E+OI 
2.70428E+OI 
2.68697E+0 1 
2.66201 E+O 1 
2.51289E+0 1 
2.44414E+0 1 
2.382I3E+OI 
2.35307E+0 I 
2.34319E+0 1 
2.33851 £+0 1 
2.29230E+0 1 
2,28178E+O 1 
2.27010E+Ol 
2.25576E+0 1 
2.24336E+0 I 
2.1 9364E+OI 
2.00231 E-¥Ol 

1.67831 E+OI 
1.41508E+0 1 
1.31384E+Ol 
1.4.'1156E+0 1 
1.75452E+Ol 
2,21551 E+O 1 
2.72567E+OI 
3. 1 9663E+0 1 
3.45665E+0 1 
3.-+4716E+Ol 

h 
e/atom 

1.3388E+00 
1.0479E+Ol 
1.0267E+OI 
1.01 48E+OI 
9.8487E+00 
9.6467E+00 
9.594IE+00 
1.5359E+01 
I.S131E+01 
1.50S7E+01 
1.3806E+01 
1.2059E+01 
9.9814E+00 
7.99 1 3E+00 
6.2997E+00 
4.9610E+00 
3.946IE+00 
3. 1 953E+00 
2.6470E+00 
2.5722E+00 
2.4753E+00 
2.4508E+00 
3.4426E+00 
3.3473E+00 
3.2527E+00 
2.9ISIE+OO 
2.6679E+00 
2.5468E+00 
2.5105E+OO 
2.50 1 4E+00 
3.1319E+00 
3. 1242E+00 
3.0655E+00 
2.~n9b+W 

2.7 1 85E+00 
2.60 1 6E+00 
2.586IE+00 
2.5676EIOO 

2.5631E+00 
2.7642E+00 
2.7511E+00 
2.7396E+00 
2.7077E+00 
2.7030E+00 
2.7013E+00 
2.7010E+00 
2.9966E+00 
3.0053E+00 
3.073IE+00 
3.0865E+00 
3.0997E+OO 

3.1115E+00 
3,3865E+00 
3.5645E+00 
4.4154E-¥00 

7. 1 039E+00 
\ .1622E+OI 
1.7550E+OI 
2.3895E+OI 
2.9557E+01 
3.3777E+O\ 
3.6283E+01 
3.7198E+OI 
3.6966E+OI 
.:l.6854E+Ol 
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2.7648E+03 
2.1513E+04 
2.0767E+04 
2.0353E+04 
1.9327E+04 
1.8645E+04 
1.8469E+04 
2.9390E+04 
2.8528E+04 
2.8249E+04 
2,4230E+04 
1.9799E+04 
1.5330E+04 
1.I48IE+04 
8.4665E+03 
6.237IE+03 
4,6409E+03 
3.5 1 54E+03 
2.724IE+03 
2.6 1 82E+03 
2.4816E+03 
2.4472E+03 
3.4170E+03 
3.2735E+03 
3.1314E+03 
2.6253E+03 
2.2476E+03 
2.0545E+03 
1.9947E+03 
1.9795E+03 
2.4682E+03 
2.4576E+03 
2.3759E+03 
L.IJ2/b+UJ 

1.8747E+03 
1.6783E+03 
1.649IE+03 
1.6126E 103 

1.6033E+03 
1.7188E+03 
1.6855E+03 
1.6533E+03 
1.5285E+03 
1.4922E+03 
1.4688E+03 
1.4628E+03 
1.6132E+03 
1.6 1 48E+03 
1.6.'100E+03 
1.6334E+03 
1.6369E+03 

1.64OIE+03 
1.7743E+03 
1.8402E+03 
1.1812E-¥03 
3.2828E+03 
5.0240E+03 
7.0969E+03 
9.0389E+03 
1.0459E+04 
1.118IE+0-+ 
1.1235E+OJ 
1.0775E+0.1-
1.0113E+04 
9.986JE+OJ 

o{coh+inc) 
cm2/g 

2.8143E-OI 
2.858IE-0I 
2.9687E-OI 
3.0336E-01 
3.2063E-01 
3.3314E-OI 
3.365IE-01 
3.4I60E-OI 
3.5446E-Ol 
3.5881E-01 
4.2255E-OI 
4.9546E-01 
5.7846E-OI 
6.7248E-01 
7.7848E-01 
8.974OE-OI 
1.0302E+OO 
I. 1 777E+00 
1.3408E+00 
1.3693E+00 
1.4093E+00 
1.4200E+00 
1.436IE+00 
1.4766E+00 
1.5203E+00 
1.71 69E+00 
1.9311E+00 
2.080IE+00 
2. 1341 E+OO 
2.1 485E+00 
2. 1634E+00 
2.170IE+00 
2.2243E+00 
2.4140E+UO 
2.6831E+00 
2.9707E+00 
3.0225E+00 
3.0912EIOO 

3.1095E+00 
3. 1 370E+00 
3.2055E+00 
3.2763E+00 
3.5996E+00 
3.7115E+00 
3.7887E+00 
3.8093E+OO 
3.8400E+00 
3.8497E+00 
3.9 1 67E+00 
3.9285E+OO 
3.9397E+OO 

3.9494E+00 
3.9808E+00 
4.0589E+00 
4.2958E-¥OO 

4.6665E+00 
5.0505E+00 
5.4460E+00 
5.851IE+00 
6.2636E+OO 
6.6812E+00 
7.1014E+OO 
7.5215E+OO 
7.8790E+OO 
7,9387 E+00 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0008+00 

0.000£+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE"t'OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
OOOOF-¥()O 

O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.uoot.+UU 

O.OOOE+OO 

nm 

1.412E+01 
I. 403 E+O1 
1.383E+OI 
1.37IE+OI 
1.342E+01 
I.321E+01 
1.316E+01 
1.308E+01 
~.289E+Ol 

1.283E+01 
1.200E+OI 
1.l22E+OI 
I.050E+OI 
9.822E+00 
9. 1 88E+00 
8.595E+OO 
8.040E+00 
7.52IE+00 
7.036E+00 
6.959E+00 
6.854E+00 
6.827E+00 
6.786E+00 
6.686E+00 
6.582E+00 
6. 1 57E+00 
5.760E+00 
5.515E+00 
5.432E+00 
5.410E+00 
5.388E+00 
5.378E+00 
5.299E+00 
5.040B+OO 
4.715E+00 
4.410E+00 
4.360E+00 
4.:294E+OO 

4.277E+00 
4.25IE+00 
4. 1 89E+00 
4.1 26E+00 
3.859E+00 
3.774E+00 
3.7 1 7E+00 
3.703E+OO 
3.680E+OO 
3.673E+00 
3.626E+00 
3.618E+00 
3,GIOE"t'OO 

3.604E+00 
3.582E+00 
3.529E+00 
1177F-¥OO 

3.159E+00 
2.955E+00 
2,765E+00 
2.586E+00 
2.419E+00 
2.263E+00 
2.1 J 7E+00 
1.980E+00 
1.15 /UI::+OO 
1.853E+00 
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TABLE I: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

6.730180E-OI 
6.757236E-OI 
6.797820E-01 
6.899280E-01 
6.998180E-0l 
7.1 052956>-0 I 
7 .133859E 2-0 I 
7.1 54399E-0 1 
7.176705E-01 
7 .283820E -0 I 
7 .648052E -01 
8. 1 7.5768E-O 1 

8.739896E-OI 
9.342948E-OI 
9 .479540E -0 I 
9.624635E-Ol 

9.663327E-01 
9.721365E-Ol 
9.866460E-Ol 
9.987612E-OI 
1.067676E+00 
I.I41345E+OO 
I.I44836E+00 
I. I 62359E+OO 
I. I 67032E+00 
1.l74041E+OO 
1. 19 I 564E+OO 
1.220098E+OO 
1.3029 1 OE+OO 
1.304285E+00 
I.322852E+OO 
I.328170E+00 
1.3361 47E+00 
1.356090E+00 
1.394281 E+OO 
1.490486E+00 
1.593329E+00 
1.7 03269 E+OO 
1.820795E+00 
1.946430E+OO 
2.080733E+00 
2.224304ETOO 

2.377781 E+OO 
2.541 848E+00 
2.7 1 7235E+00 
2.9047241> ... 00 

3.105150E+00 
3.265360E+00 
3.3 1 5340E+00 
3.3 1 9406E+00 
3.328668E+OO 
3.348660E+OO 
3.398640E+00 
3.420984E+00 
3.473346E+00 
3.487309E+00 
3.508254E+00 
3.548445E+00 
3.5606 1 6E+00 
3.793288E+OO 
3.965 1 78E+OO 
4.025870E+00 
4.042054E+00 
4.055024E+00 
4.066331 E+OO 

II 
e/atom 

3.40022E+OI 
3.25 1 86E+0 1 
3.45273E+01 
3.67 1 96E+O 1 
3.78532E+OI 
3 .828 1 5E+O 1 
3.75786E+OI 
3.81919E+01 
3.90442E+01 
4.09945E+OI 
4.49421 E+O 1 
4.39J36E+Ol 
5.20627E+OI 
5.4187IE+OI 
5.43718E+OI 
5.3962SE.Ol 

5.29747E+01 
5.43283E+01 
5.58372E+0 I 
5.66113E+OI 
5.96223E+01 
6. 1 7056E+O I 
6. t7815E+0 1 
6.20428E+O I 
6.19319E+OI 
6.2336IE+OI 
6.29405E+0 1 
6.36643E+0 1 
6.51130E+0 1 
6.51281 E+OI 
6.52 1 87E+0 1 
6.50333E+0 1 
6.54457E+0 I 
6.59912E+0 I 
6.66735E+0 1 
6.78083E+OI 
6.85722E+01 
6.90935E+OI 
6.94038E+0 1 
6.95328E+01 
6.95040E+0 1 
6.93 I 77E+O I 
6.89539E+01 
6.83469E+0 1 
6.73970E+01 
6.58273EIOI 

6.27555E+0 1 
5.644 13E+O 1 
4. 98314E+0 1 
4.85588E+O I 
4.26554E+0 I 
4.89995E+0 1 
5.38257E+0 1 
5.43109E+Ol 
5.2 1394E+0 1 
·U2186E+Ol 
5.36217E+0 1 
5.91957E+Ol 
6.02205E+0 1 
6.8991 OE+O 1 
7.07696E+Ol 
6.96889E+Ol 
6. 76045E;·0 1 
6.88475E+01 
7.017.tDE+OI 

h 
e/atom 

3.6780E+01 
3.6723E+OI 
3.9972E+OI 
3.9785E+01 
3.9573E+OI 
3.9315E+OI 
3.9242E+01 
4.1 I 77E+OI 
4.1128E+OI 
4.0878E+OI 
3.9918E+01 
3.~340E+UI 

3.6575E+OI 
3.4753E+OI 
3.4360E+OI 
3.3?5IETOI 

3.3844E+Ol 
3.590IE+OI 
3.5510E+01 
3.5 1 92E+OI 
3.3269E+01 
3.1 392E+01 
3. I 305E+OI 
3.0854E+01 
3.0736E+OI 
3.1003E+01 
3.0570E+OI 
2.9870E+OI 
2.7954E+OI 
2.7924E+OI 
2.7527E+OI 
2.7416E+01 
2.7784E+OI 
2.7340E+01 
2.6477E+OI 
2.445IE+OI 
2.2623E+OI 
2.0944E+OI 
1.9396E+01 
1.7987E+OI 
1.67 I 3E+01 
I.S559E+OI 
1.451OE+01 
1.3550E+01 
1.2670E+OI 
1.1 779C"t"OI 

1.0766E+OI 
9.967 1 E+OO 
9.7405E+00 
q 722SE+OO 

9.6817E+OO 
2.3222E+01 
2.3169E+Ol 
:UI48E+OI 
2.3I03E+Ol 
2.3093E+01 
3.3748E+01 
3.31OIE+01 
3.2903E+01 
2.9417E+OI 
2.7185E+0: 
2.6448E+01 
2.6257E+01 
3.0612E+01 
3.0470E+01 

9.9107E+03 
9.8558E+03 
1.0664E+04 
1.0458E+04 
1.0255E+04 
1.0035E+04 
9.9758E+03 
1.0438E+04 
1.0393E+04 
1.0178E+04 
9.4653E+03 
~.5044E+03 

7.5893E+03 
6.7458E+03 
6.5733E+03 
6.J97JCTOJ 

6.3515E+03 
6.6973E+03 
6.5270E+03 
6.390IE+01 
5.6509E+03 
4.9880E+03 
4.9589E+03 
4.8 1 38E+03 
4.7762E+03 
4.7890E+03 
4.6527E+03 
4.4398E+03 
3.8908E+03 
3.8826E+03 
3.7737E+03 
3.7434E+03 
3.77 1 OE+03 
3.6562E+03 
3.4438E+03 
2.9750E+03 
2.5750E+03 
2.2300E+03 
1.9318E+03 
1.6759E+03 
1.4566E+03 
1.2685E+03 
1.1067E+03 
9.6676E+02 
8.4564E+02 
7.J537E+02 
6.2875E+02 
5.5355E+02 
5.328IE+02 
5.3117E+02 

5.2747E+02 
1.2576E+03 
1.2363E+03 
1.2271 E+03 
1.2063E+03 
1.2009E+03 
1.7445E+03 
1.6917E+03 
1.6758E+03 
1.406-1-E+03 
1.2433E+03 
1.1914E+03 
I. 1 780E+03 
1.3691 E+O.' 
1 . .'589E+03 

a(coh+inc) 
cm2/g 

7.9734E+OO 
7.9983E+00 
8.0354E+OO 
8.127IE+00 
8.21 47E+00 
8.3079E+00 
8.3325E+00 
8.3500E+00 
8.3690E+OO 
8.4592E+00 
8.7526E+00 
9. 1 436E+00 
9.5 1 98E+00 
9.8786E+00 
9.954IE+00 
I.OO32ETOI 

1.0052E+OI 
1.0083E+Ol 
1.0157E+OI 
I02I7E ... OI 

1.0533E+01 
1.0823E+OI 
1.0835E+OI 
1.0897E+OI 
1.0914E+OI 
1.0937E+01 
1.0996E+OI 
1.1085E+01 
1.1315E+OI 
1.1318E+01 
1.1 364E+OI 
1.l376E+OI 
1.1395E+OI 
I. 1 44OE+OI 
1.1520E+OI 
1.1688E+01 
1.1823E+OI 
1.1923E+OI 
1.1987E+OI 
1.2015E+OI 
1.2009E+Ol 
1.1967E+OI 
1.1890E+01 
1.1781E+OI 
I. 1 640E+0 1 
1.14D8E+O 1 

1.1267E+01 
1.1098E+OI 
1. 1 044E+0 1 
I.I040EIOI 

1.1030E+01 
I. l008E+0 1 
1.0954E+OI 
1.0929E+OI 
1.0871E+01 
1.0856E+01 
1.0833E+Ol 
1.0788E+OI 
1.0775E+OI 
1.0514E+Ol 
1.0321E+01 
1.025.~E+0 1 
: .0235E+OI 
1.0220E+01 
1.0207E+01 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE ... OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
V.UUUc+VU 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOC"t"OO 

O.OOOE+UO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

1.842E+00 
1.835E+OO 
1.824E+00 
1.797E+00 
1.772E+00 
1.745E+00 
1.738E+00 
1.733E+00 
1.728E+00 
1.702E+00 
1.62IE+00 
1.5 I 6E+00 
1.419E+00 
1.327E+00 
1.308E+00 
1.288E+W 
1.283E+00 
1.275E+00 
1.257E+00 
1.241ElOO 

1.161E+00 
1.086E+00 
1.083E+00 
1.067E+00 
1.062E+00 
1.056E+00 
1.04IE+00 
1.016E+00 
9.516E-01 
9.506E-OI 
9.372E-OI 
9.335E-OI 
9.279E-Ol 
9.143E-01 
8.892E-01 
8.318E-01 
7.78IE-01 
7.279E-OI 
6.809E-OI 
6.370E-01 
5.959E-OI 
5.574E-OI 
5.214E-OI 
4.878E-OI 
4.563E-OI 
4.268E-OI 
3.993E-OI 
3.797E-01 
.1.740E-OI 
3.735E-Ol 

3.725E-Ol 
3.703E-OI 
3.648E-01 
3.624E-01 
3.570E-OI 
3.555E-OI 
3.534E-OI 
3.494E-01 
3.482E-01 
3.269E-OI 
3.I27E-OI 
.'.080E-01 
3.067E-OI 
.1.058E-OI 
.1.049E-OI 
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TABLE 1: Form factors, attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 10 ke V to E - 400--1000 ke V Continued. 

E 
keY 

4. 127022E+00 
4.334821 E+OO 
4.u33924E1-00 

4.733792E+00 
4.806248E+00 
4.82557l:lE+00 ' 
4.854552E+00 
4.927008E+00 
4.953664E+OO 
5.078654E+00 
5. 156389E+00 
5.177118E+OO 
5.208212E+00 
5.285946E+OO 
5.295467E+00 
:;.66015~:;B+00 

6.051453E+00 
6.469004E+00 
6.9 I 5365E+00 
7.392525E+OO 

7.902609E+00 
8.447890E+00 
9.030794E+00 
9.653919E+00 
1.032004E+0 1 
1.103212E+0 1 
I. 1 79334E+O I 
1.260708E+0 1 
1.347697E+0 1 
1. 440688E+01 
1.540095E+0 1 
1.597429E+01 
1.6218801:1'01 

1.628400E+0 1 
1.638180E+0 1 
1.646362E+0 1 
1.662631 E+O 1 
1.759961E+Ol 
1.88 1 398E+0 1 
1.929934E+0 I 
1.959473E+0 1 
1.967351E+01 
1.979167E+OI 
2.006266E+01 
2.008706E+01 
2.011215E+Ol 
2.03697~E+OI 

2.045163£+01 
2.057446E+OI 
:l.OSS 1 S·tE+O 1 

2.1~9988E+OI 

2.298338E+O 1 
2.456923£+01 
2.626450E+0 1 
2.307676E+Ol 
.<.00 1405E+0 1 
J.208502E+Ol 
.~.42988<)E+OI 

3.666551 E+O 1 
3.9 1 95 .. L1E+0 1 

4. 1 89992E+0 1 
4,479101£+01 
4.788159E+0 1 
5.1 18542E+Ol 
5.47112IE+OI 

il 
eiatom 

7.28891 E+o 1 
7.64784E+OI 
7 .88363E.,.O 1 

7.9 1 340E+Ol 
7 .88658E+0 I 
7 .8 \ 943E+0 1 
7.90758E+01 
8.00402E+0 1 
8.02534E+01 
8.09038E+OI 
8.09152E+OI 
8.05251 E+O 1 
8.11716E+01 
8.19615E+01 
8.20302E+0) 
8.3743IB+01 

8.48168E+0) 
8.55864E+0) 
8.62858E+0 I 
8.6nSSE+O 1 

8.69518E+Ol 
8.7 1 749E+Ol 
8. 73194E+0 1 
8. 72509E+0 1 
8.7 1 265E+0 \ 
8.68947E+0 1 
8.65667E+0 1 
8.6 1 496E+OI 
8.56059E+01 
8.48326E+Ol 
8.34505E+OI 
8.16017E+OI 
7.906111:.,.01 

7.60712E+01 
7.90529E+01 
8.03818E+0 1 
8.17029E+0 1 
8.41 490E+0 1 
8.45346E+0 1 
8.40137E+01 
8.27868E+01 
8.1 2699E+01 
8.27857E+0 1 
8.39989E+0 1 
8.40465E+Ol 
8.40894E+OI 
8.41042E+01 
8.34960E+0 1 
8.44507E+0 1 
S.sS442}; ... O 1 

8.66258E+0 1 
8.79963E+0 1 
8.88oo5E+0 1 
8.93~30E+Ol 

8.97360E+OI 
S .99689E+0 I 
9.01138E+Ol 
9.02537E+OI 
9.02855E+0 1 
9.02857E+0 1 
9.032'+7E+Ol 
9.0277~E+OI 

9.02124E+0 1 
9.01362E+Ol 
9.0G521 E+OI 

h 
eiatom 

2.9725E+01 
2. 7409E+01 
2.4678E.,.OI 

2.3854E+Ol 
2.3286E+01 
2.3139E+OI 
2.4418E+01 
2.3885E+01 
2.3694E+OI 
2.2836E+OI 
2.2329E+Ol 
2.2198E+Ol 
2.2975E+OI 
2.2498E+OI 
2.244OE+Ol 
2.0400E+OI 

1.8549E+OI 
1.6866E+OI 
1.5296E+01 
1.38 1\ 6E+01 
1.2553E+Ol 
1.1388E+OI 
1.0307E+OI 
9.2288E+00 
8. 2609 E+ 00 
7.3993E+00 
6.6379E+00 
5.9644E+00 
5.3635E+00 
4.828 1 E+OO 
4.34OOE+00 
4.094IE+00 
J.99691:.,.00 

3.9716E+00 
9.7880E+00 
9.7109E+00 
9.560SE+00 
8.716IE+00 
7.7725E+00 
7.4369E+00 
7.2435E+00 
7.1932E+00 
1.0103E+OI 
9.8825E+00 
9.8630E+00 
9.8430E+00 
9.64[6E+00 
9.5789E+00 
1.0973E+Ol 
1.0734E+Ol 

1.0271E+01 
9.2629E+00 
8.3504E+00 
7.5314E+00 
6.7506E+00 
6.0420E+00 
5.4126E+00 
4.8420E+00 
-U329E+00 
3.8815E+00 
3.4680E+00 
3.0935E+00 
2.7615E+00 
2.4670E+00 
2.2056E+00 

1.3062E+03 
I. 1 467E+03 

9.6579E.,.02 

9. 1 383E+02 
8.7864E+02 
8.6959E+02 
9.1218E+02 
8.7914E+02 
8.6743E+02 
8. 1545E+02 
7.8533E+02 
7.7757E+02 
7. 9999E+02 
7.7 1 87E+02 
7.6850E+02 
6 . .'53.'5.28+02 

5.5588E+02 
4.728IE+02 
4.0112E+02 
3.3966E+02 

2.8806E+02 
2. 4447E+02 
2.0698E+02 
1.7337E+02 
1.4517E+02 
1.2 1 63E+02 
1.0207E+02 
8.5796E+Ol 
7.2173E+OI 
6.0776E+OI 
5.II04E+Ol 
4.6479E+OI 
4.46911:.,.01 

4.423IE+01 
1.0836E+02 
1.0697E+02 
1.0428E+02 
8.9813E+01 
7.4920E+01 
6.9883E+OI 
6.7039E+OI 
6.6307E+01 
9.2578E+01 
8.9330E+OI 
8.9045E+OI 
8.8754E+OI 
8.5838E+OI 
8.4939E+01 
9.6723E+01 
9.3221 £+01 

8.6632E+01 
7.3089E+OI 
6. [636E+OI 
5.2003E+Ol 
4.3603E+OI 
3.6507E+OI 
3.0593E+Ol 
2.5602E+Ol 
2.1~3IE+Ol 

l.7959E+0 1 
1.5010E+Ol 
1.2525E+01 
1.0459E+OI 
8.7406E+00 
7.3101£+00 

1.0139E+OI 
9.9084E+00 
9.5817ETOO 

9.4745E+OO 
9.3974E+OO 
9.3769E+OO 
9.3463E+00 
9. 270.2E+00 
9.2423E+00 
9.1 1 28E+00 
9.0332E+00 
9.0121E+OO 
8.9806E+OO 
8.9022E+00 
8.8927E+OO 
~ • .'53".3E+OO 

8. 1 724E+00 
7.8062E+OO 
7.4389E+00 
7.0725E+OO 

6.70.88E+00 
6.3496E+00 
5.9964E+00 
5.6506E+OO 
5.3134E+00 
4.986 1 E+OO 
4.6694E+00 
4.364IE+00 
4.0.709E+00 
3. 7903E+00 
3.5225E+00 
3.3813E+00 
3.32381:+00 

3.3088E+00 
3.2863E+O.O. 
3.2678E+00 
3.2314E+00 
3.0.263E+00 
2.7980E+00 
2.7143E+00 
2.6653E+OO 
2.6525E+00 
2.6334E+0'0 
2.590.5E+00 
2.5867E+00 
2.5828E+00 
2.5432E+00 
2.5309E+00 
2.5125E+OO. 
2.4674.£ ... 00 

2.380.5E+00 
2. 1 909E+00 
2.0136E+00. 
1.8482E+o'O. 
1.6944E+OO. 
1.5517E+00 
lo4195E+0.0 
1.2974E+OO. 
1.1 849E+00. 
1.0814E+00 
9.8643E-OI 
8.9943E-OI 
8.1990E-Ol 
7.4733E-O.l 
6.8123E-0\ 

O.oooE+OO 
O..OOOE+OO 
O.OOOE.,.OO 

O..OOOE+oo 
O.OOOE+OO 
O..OOOE+OO 
O..oooE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O..OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O..oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O..OOOE+oo 
O.OOOE+oo 
O..OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O..OOOE+OO. 
O.oooE+OO 
O.OOOE+OO 
O.OOOIJf 00 

O.oooE+OO 
O..oooE+OO 
O..OOOE+OO 
O..OOOE+OO. 
O.OOOE+OO 
O.oooE+O.O. 
O..OOOE+OO 
O.oooE+oo 
O.oooE+O.O 
O.oooE+OO 
O.OOOE+OO. 
O.OOOE+OO 
O..OOOE+o'O 
O.OOOE+OO 
O.OOOE+OO 
O..OOOE+O.O 
o ()()()F+()O 

O.cXXlE+OO. 
O..OOOE+OO. 
O.OOOE+OO. 
O..OOOE+o'O 
O.OOOE+O.O. 
O.OOOE+GO 
O.OOOE+OO 
O.OOOE+OO 
O..OOOE+OO 
O.OOOE+OO 
O..OOOE+OO. 
O.OOOE+OO 
O.OOOE+O.O 
O.OOOE+OO 
O.,()OO£+OO 

A 
nm 

3.004E-0.1 
2.860E-Ol 
2.676E-OI 

2.619E-Ol 
2.580E-01 
2.569E-OI 
2.554E-01 
2.516E-OI 
2.50.3E-0.1 
2.441E-OI 
2.404E-01 
2.395E-01 
2.381E-01 
2.346E-OI 
2.34IE-01 
2.190E-Ol 
2.049E-01 
1.917E-O.l 
1.793E-O.I 
1.677E-OI 

1.569E-Ol 
1.468E-0.1 
1.373E-01 
1.284E-0.1 
1.201E-O.l 
1.124E-01 
1.0.51E-QI 
9.834E-0'2 
9.200E-0.2 
8.6O.6E-o'2 
8.050.E-02 
7.761E-02 
7.64-4E-02 

7.614E-0.2 
7.568E-02 
7.53IE-0.2 
7.457E-0.2 
7.0.45E-02 
6.590E-0.2 
6.424E-02 
6.327E-02 
6.30'2E-02 
6.264E-0.2 
6.180E-02 
6.172E-o'2 
6.165E-0'2 
6.087E-o'2 
6.062E-02 
6.026E":"O.2 
')c)1RF-02 

5.767E-02 
5.395E-O.2 
5.O.46E-o'2 
4.72IE-02 
4.416E-02 
4.131 E-02 
3.864E-O.2 
3.615E-02 
3.38IE-G2 
3.163E-02 
2.959E-02 
2.768E-02 
2.589E-02 
2.422E-02 
2.266E-o'2 
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TABLE I: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E fl h IJ. cr(coh+inc) IJ.K ~ 

keV e/atom e/atom cm2/g cm2/g cm2/g nm 

5.849270E+Ol 8.99624E+O I 1.9734E+OO 6.1 I 84E+OO 6.2112E-OI O.oooE+OO 2.120E-02 

6.252870E+O I 8.98678E+Ol 1.7670E+OO 5.1 248E+OO 5.6655E-Ol O.oooE+OO 1.983E-02 

6.6843 I 8E+O I 8.97685E+OI 1.5833E+OO 4.2957E+OO 5.1708E-Ol O.oooE+OO 1.855E-02 
7. 1 45536E+Ol 8.96635E+O 1 I.4194E+OO 3.6023E+OO 4.7230E-OI O.oooE+OO 1.735E-02 

7 .638578E+O I 8.95493E+Ol 1.2714E+OO 3.0 1 85E+OO 4.3182E-Ol O.oooE+OO 1.623E-02 

8. 1 6564OE.;t-O I 8.94238E+OI 1. I 368E+OO 2.5247E+OO 3.9526E-Ol O.OOOE+OO l.518E-02 

8. 729069E+o I 8.92693E+Ol I.OI06E+OO 2.0997E+OO 3.6229E-OI O.OOOE+OO 1.420E-02 

9.33 I 374E+Ol 8.90604E+O 1 8.9633E-OI 1.7420E+OO 3.3257E-OI O.OOOE+OO 1.329E-02 
9.975239E+OI 8.87342E+OI 7.9500E-01 1.4453E+OO 3.0581E-Ol O.OOOE+OO 1.243E-02 
1.066353E+02 8.79446E+Ol 7.0562E-Ol 1.2000E+OO 2.8173E-OI O.OOOE+OO 1.163E-02 
1.074579E+02 8. 77255E+0 1 6.9603E-Ol 1.1747E+OO 2.7912E-Ol O.OOOE+OO 1.1 54E-02 

1.091026E+02 8.67428E+OI 6.7747E-OI J.l261E+OO 2.7405E-OI O.OOOE+OO I.l36E-02 

1.095413E+02 8.55680E+0 I 6.7265E-OI 1.1 1 36E+00 2.7273E-OI O.OOOE+OO 1.1 32E-02 

1.lOI992E+02 8.67915E+OI 2.9769E+00 4.8990E+OO 2.7077E-OI 3.804E+OO 1.125E-02 

1.1 I 8439E+02 8.78609E+OI 2.910IE+OO 4.7 I 86E+oo 2.6602E-OI 3.667E+OO 1.l09E-02 
I _ I 399_'1 J E+02 RJM01JE+Ol 2J12n2E+OO 4.4<)61E+OO 2.6007F.-OJ :t499E+OO 1.0RRE-02 
1.2 I 8587E+02 8.921 65E+OI 2.5488E+00 3.793IE+OO 2.4058E-OI 2.964E+OO l.OI7E-02 

1.302669E+02 8.95995E+Ol 2.296 I E+OO 3. 1 965E+OO 2.2306E-OI 2.507E+00 9.5IgE-03 

1.392553E+02 8.98307E+OI 2.0668E+00 2.6916E+OO 2.0730E-Ol 2.117E+00 8.903E-03 
1.488640E+02 8.99822E+Ol 1.8601E+OO 2.2660E+OO 1.9311E-01 1.788E+OO 8.329E-03 
1.59 1 356E+02 9.00854E+Ol 1.6732E+00 1.9068E+OO 1.8033E-OI 1.508E+OO 7.791E-03 
1.701159E+02 9.01548E+OI 1.5039E+00 1.6032E+OO 1.6881E-Ol 1.270E+OO 7.288E-03 

1.8 1 8539E+02 9 .02007E+O 1 1.3518E+00 1.3481E+00 t.5842E-OI I.070E+OO 6.818E-03 
1.9440 18E+02 9 .02299E+O I 1.2151E+00 1.1 336E+OO 1.4901E-01 9.015E-OI 6.378E-03 
2.0781 56E+02 9.02469E+OI 1.0924E+00 9.533IE-OI 1.4050E-Ol 7.594E-Ol 5.966E-03 
2.22 1 548E+02 9 .02549E+0 1 9.8224E-OI 8.0183E-OI 1.3276E-OI 6.396E-OI 5.58IE-03 
2.374835E+02 9.02562E+OI 8.8375E-OI 6.7486E-OI 1.2572E-OI 5.39IE-OI 5.22IE-03 
2.538699E+02 9.02533E+OI 7.9550E-OI 5.6826E-01 1.I930E-01 4.546E-01 4.884E-03 
2.7 1 3869E+02 9.0247IE+Ol 7.1615E-0I 4.7856E-OI 1.1342E-Ol 3.834E-Ol 4.569E-03 
2.901 1 26E+02 9.02387E+0 I 6.4479E-OI 4.0306E-OI 1.0802E-OI 3.233E-OI 4.274E-03 
3.101304E+02 9.02286E+OI 5.806IE-Ol 3.395IE-Ol 1.0304E-01 2.726E-OI 3.998E-03 
3.3 1 5294E+02 9.02 1 74E+O 1 5.2287E-Ol 2.8602E-01 9.8428E-02 2.299E-OI 3.740E-03 
3.544049E+02 9.02056E+0 J 4.7092E-OI 2.4097E-0\ 9.4150E-02 1.938E-OI 3.498E-03 
3.788588E+02 9.01936E+OJ 4.2417E-Ol 2.0304E-OI 9.016IE-02 1.635E-Ol 3.273E-03 
4.05000 1 E+02 9.01815E+oI 3.821IE-OI 1.711OE-01 8.6429E-02 1.378E-OI 3.06IE-03 
4.329451 E+02 9.01 695E+0 1 3.4424E-ol 1.4420E-01 8.2922E-02 1.162E-OI 2.864E-03 

.J PlwS. Ch~m. Ref. Data. Vol. 24. No.1. 1995 
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630 C.T.CHANTLER 

Pa Z= 91 

.... a(barnslatom) - .... (cm2Ig) x 3.83644E+02. E(eV) ~(cm2Ig) - h(e/atom) x 1.82138E+05 

24 edges. Edge energies (keV): 

K 
M 
M 
N 
o 
o 

L. 
V 

IV 
I 

V 

l.l 260 1 E+o2 
5.36690E+OO 
~.44180E+00 
7.43400E-00 
3.09600E-00 
8.92408E-02 

L 
M 
N 
N 
o 
P 

II 
I 

V 
II 
I 

2.II046E+00 L 
5.00090E+00 M 
1.3871OE+00 N 
7.08200E-00 N 
2.33624E-00 0 
4.54585E-02 P 

Relativistic correction estimate lrel (H82,315CL) - -2.5033E+00, -1.4526E+00 e/atom 
Nuclear Thomson correction INT - -1.9663E-02 e/atom 

E 
kf"V 

1.069OOOE-02 
1.14276IE-02 
1.221612E-02 
1.305903E-02 
1.3960IOE-02 
1.492335E -02 
1.595306E-02 
l.705382E-02 
1.823053E-02 
1. 948844E - 02 
1.991416E-02 
2.02 1 897E -02 
2.030025E-02 
2.042217E-02 
2.072698E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.545OOIE-02 
2.720606E-02 
2.797422E-02 
2.840240E-02 
2.851658E-02 
2.868785E -02 
2.908327E-02 
2.91 1602E-02 
3.I09oo2E-02 
3.323523E-02 
3.552846E-02 
3.797993E-02 
4.060054E-02 
4.340198E-02 
4.454936E - 02 
4.523124E-02 
4.541307E-02 
4.568582E - 02 
4.639671 E -02 
4.9591109E-02 
5.302035E-02 
5.667876E-02 
6.058959E-02 
6.477028E-02 
6. 923942E - 02 
7.401695E-02 
7.91241IE-02 
8.458368E-02 
8.745598E-02 
8.S79459E-02 
8.915156E-02 

2.50708E+O I 
2.49705E+0 1 
2.4B477E+0 1 
2.46946E+0 1 
2.44998E+O 1 
2.42445E+01 
2.38950E+OI 
2.33822E+O 1 
2.25268E+01 
2.05469E+O 1 
1.88448E+OI 
1.52893E+Ol 
1.09389E+0 I 
1.56094E+0 I 
1.97167E+0 1 
2.04219E+0 1 
2.43846E+Ol 
2.57184E+0 1 
2.61112E+Ol 
2.55660E+01 
2.45268E+01 
2.24967E+OI 
1.99372E+Ol 
2.27492E+01 
2.51408E+01 
2.525IOE+0 1 
2.80231 E+O 1 
2.88788E+O 1 
2.921 12E+01 
2.93 1 72E+O 1 
2.92964E+0 I 
2.91722E+01 
2.9071 OE+O I 
2.89320E+01 
2.87868E+0 [ 
2.89250E+0 1 
2.90279E+01 
2.13999JE+O I 
2.88226E+0 I 
2.8566IE+01 
2 .82300E+0 I 
2.78004E+OI 
2.72176E+OI 
2.63971 E+O 1 
2.51 1 89E+0 I 
2.26037E+O 1 
1.94682E+01 
1.49770E+0 1 
9.78526E+(X) 

h 
e/l!tom 

O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+oo 
O.OOOOE+OO 
8.6095E+00 
8.2733E+00 
8. 1 605E+00 
6.8204E+00 
5.6906E+00 
4.7351E+00 
3.9366E+00 
3.6451E+00 
3.4956E+00 
3.4572E+00 
8.5021E+00 
8.1 590E+00 
8. 1314E+00 
6.6795E+00 
5.5146E+00 
4.6362E+00 
3.954IE+00 
3.4099E+00 
2.9656E+00 
2.813IE+00 
2.7291£+00 
2.7074E+00 
2.9484E+00 
2.8539E+00 
2.4156JE.+OO 
2. 1766E+00 
1.9157E+00 
1.6925E+00 
1.4998E+00 
1.3325E+00 
1.\87IE+00 
1.0607E+00 
9.5112E-OI 
9.0207E-01 
8.8094E-OI 
8.7548E-O 1 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+oo 
O.OOOOE+OO 
O.OOOOE+OO 
7.6785E+04 
7.2702E+04 
7. 1344E+04 
5.5780E+04 
4.3536E+04 
3.3887E+04 
2.6354E+04 
2.3733E+04 
2.24 1 6E+04 
2.208IE+04 
5.3980E+04 
5.\096E+04 
5.0867E+04 
3.913 1 E+04 
3.0222E+04 
2.3768E+04 
1.8962E+04 
1.5297E+04 
1.2445E+04 
1.1501E+04 
1.0989E+04 
[ .0859E+04 
1.1754E+04 
1.1204E+04 
9.UO.'t.+U3 
7.4773£+03 
6.1561 £+03 
5.0878E+03 
4.2175E+03 
3.5053E+03 
2.92 1 2E+03 
2.44 1 7E+03 
2.0481E+03 
1.8787E+03 
1.8070E+03 
1.7886E+03 

II 
1I1 
II 

VI 
III 
II 

2.03137E+00 
4. 1 7380E+00 
1.22430E+00 
3.71200E-00 
1.83050E-00 
2.8545IE-02 

cr(coh+inc) 
cm2/g 

1.1911E-04 
1.6472E-04 
2.2657E-04 
3.0998E-04 
4.2 1 87E-04 
5.7112E-04 
7.6912E-04 
1.0304E-03 
1.3733E-03 
1.8209E-03 
1.9930E-03 
2.1229E-03 
2.1585E-03 
2.2126E-03 
2.3522E-03 
2.4021E-03 
3.1528E-03 
4.1172E-03 
5.3496E-03 
6.9163E-03 
7.6876E-03 
8.1410E-03 
8.2649E-03 
8.4529E-03 
8.8977E-03 
8.9352E-03 
I. 1390E-02 
1.4510E-02 
1.8395E-02 
2.3207E-02 
2.9137E-02 
3.6409E-02 
3.9673E-02 
4.1692E-02 
·U240E-02 
·+.307IE-02 
4.528IE-02 
::>.6Q:)UE. -l)2 

6.9056E-02 
8.-UJ86E -02 
1.0337£-01 
l.256IE-OI 
1.5 194E-0 1 
1.8195E-Ol 
2.193IE-0; 
2.6172E-01 
2.8546E-01 
2.9685E-01 
2.9993E-OI 

L 
M 
N 
N 
o 
P 

III 
IV 
III 

VII 
IV 
III 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO. 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO. 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.cXXlE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
LJ.OOOE,+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
0.000£+00 
0.000£+00 

1.67331E+OI 
3.61120E+00 
1.00670E+00 
3.59500E-OI 
9.66789E-02 
2.03206E-02 

nm 

1.160E+02 
1.085E+02 
1.015E+02 
9.494E+Ol 
8.88lE+OI 
8.308E+01 
7.772E+OI 
7.270E+Ol 
6.80IE+OI 
6.362E+01 
6.226E+Ol 
6.132E+OI 
6.108E+01 
6.07IE+01 
5.982E+01 
5.95IE+01 
5.567E+01 
5.208E+Ol 
4.872E+Ol 
4.557E+01 
4.432E+01 
4.365£+01 
4.348E+01 
4.322E+OI 
4.263E+01 
4.258E+01 
3.988E+OI 
3.73IE+01 
3.490E+OI 
3.264E+01 
3.054E+OI 
2.857E+OI 
2.783E+O\ 
2.741£+01 
2.730E+01 
2.714E+Ol 
2.672E+01 
2.500E+OI 
2.338E+OI 
2.187£+01 
2.046£+01 
1.914E+01 
1.791 E+OI 
\ .675E+0\ 
1.567E+OI 
I. 466E+01 
1.41'8£+01 
1.396E+OI 
1.39IE+OI 
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TABLE I: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 I 0 ke V to E - 400-1000 ke V Continued. 

E 
keY 

8.9687ooE-02 
9.041 995E-02 
9.I0256IE-02 
9.47453IE-02 
9.61955QE-02 
9.665893£--0i" 
9.716228E-02 
9.861247E-02 
J.033284E-Ol 
1. 10458 lE-OI 
1.180797E-0 I 
1.262272E-Ol 
1.349 368E -0 I 
1.442475E-01 
1.542oo5E-OI 
1.648404E-OI 
1.762144E-Ol 
1.793891E-Ol 
1.821348E-OI 
1.828070E-Ol 

1.839653E-OI 
1.867111E-OI 
1.883732E-O 1 
2.01 3709E-OI 
2.152655E-01 
2.289513E-OI 
2.301188E-Ol 
2.324557E-Ol 
2.333902E-O I 
2.347919E-01 
2.382963E-Ol 
2,459970E-OI 
2.629108E-O 1 

2.811158E-Ol 
3.oo5128E-01 
3.034080E-OI 
3.O!W520E-Ol 

3.092904E-Ol 
3.111480E-OI 
3.157920E-01 
3.212482E-OJ 
3,434143E-Ol 
3.523100E-OI 
3.577025E-0 I 
3.591405E-01 
.l612975E-01 
3.637760E-01 
3.666900E-Ol 
3.671099E-01 
3.6')34-40£ 01 

3.708288E-OI 
:t730560E-OI 
3.786240E-OI 
.'.924405E -0 1 
4.195l 89E -0 I 
4.4g-+657E - 0 1 

4.79409SE-Ol 
5.12489IE-Oi 
5.47850SE·-()1 
5.8565:5[-Oi 
6.260625E-OI 
6.692609E - () 1 

6.9~)J60E - (J 1 

7.0..\.(,590E···()1 
7.07491 SE -fJ 1 

I. 
elatom 

1.50191E+Ol 
1.81 1 67E+Ol 
1.93811E+Ol 
2. 1 5288E+O 1 
1.97449E 01 
1.36294E+0 I 
2.0351 5E+O 1 
2.39384E+O 1 
2.85 1 22E+O I 
3.21935E+01 
3.44097E+Ol 
3.S4872E+Ol 
3.57756E+0 1 
3.55733E+OI 
3.50857E+Ol 
3. 44208E+OI 
3.35341E+Ol 
3.31731E+Ol 
3.25794E+OI 
3.20043E-t-OI 

3.25OO5E+OI 
3.28435E+Ol 
3.28928E+Ol 
3.26912E+OI 
3.22041E+Ol 
3. I 5075E+0 I 
3.14129E+Ol 
3.11167E+Ol 
3.07558E+O I 
3.10590E+01 
3 .12429E+0 1 
3.1 1804E+0 I 
3.OQB92E+O 1 

2.99713E+01 
2.90080E+OI 
2.88368E+0 I 
2.&SOISE4-01 

2.83273E+0 1 
2.83342E+01 
2.81673E+0 1 
2.78892E+01 
2.64306E+0 I 
2.56656E+OI 
2.50689E+O 1 
2.48016E+OI 
2.46890E+OI 
2.44868E+0 1 
2.41950E+Ol 
2.4149IE+01 
~.J8800CTOI 

2.36267E+0 1 
2.34759E+0 1 
2.29352E+01 
2.13116E+OI 
1.78707E+01 
1 .49563E+O 1 
1.37542E+01 
: .49624E+01 
.X.1317E+Ol 
.33053E+01 
.87149E+01 
.. '3920E+Ol 
.4)o\)l09E+01 
.42970E+01 
:~4UE+OI 

I, 
elatom 

1.0962E+01 
1.0842E+01 
1.0745E+Ol 
1.0180E+Ol 
9.9740E+00 
9.9098E+OO 
1.6144E+Ol 
1.5896E+Ol 
1.4953E+Ol 
1.3231E+01 
1.1064E+Ol 
8.892IE+00 
7.ooJ5E+OO 
5.4869E+OO 
4.3327E+00 
3,4783E+00 
2.8555E+00 
2.7202E+OO 
2.6 1 4OE+OO 
2 • .5872E-t-OO 

3.6043E+OO 
3.5009E+00 
3.4423E+OO 
3.0665E+00 
2.7907E+00 
2.6069E+00 
2.5942E+00 
2.5700E+00 
2.S607E+00 
3.1961E+OO 
3.137IE+OO 
3.0226E+OO 
2.BJOOE+OO 

2.6972E+00 
2.6116E+00 
2.6025E+OO 
2.S&9SE4-00 

2.5864E+00 
2.7934E+00 
2.7850E+00 
2.7772E+00 
2.7633E+00 
2.764IE+OO 
2.7659E+00 
2.7665E+OO 
3.0222E+OO 
3.0540E+00 
3.0960E+00 
3.1025E+00 
3.13'J1C;-OO 

3.1 653E+00 
3.4IIOE+00 
3.5914E+00 
4.2586E+00 
6.8577E+OO 
I. 1 473E+OI 
1.7704E+01 
2.4432E+01 
3.0386E+01 
3.4702E+OI 
3.7107E+01 
3.7790E+OI 
3.7581 E+OI 
3.7396E+OI 
3.7338E+OI 

2.226 I E+04 
2.1 839E+04 
2.1 499E+04 
1.9570E+04 
1.8885E+04 
1.8673E+04 
3.0263E+04 
2.9360E+04 
2.6358E+04 
2.1817E+04 
1.7066E+04 
1.2831E+04 
9.4507E+03 
6.928IE+03 
5.1 176E+D3 
3.8433E+03 
2.9515E+03 
2.7619E+03 
2.6140E+03 
2.5769E-t-03 

3.5685E+03 
3.4 I 52E+03 
3.3283E+03 
2.7736E+03 
2.3612E+03 
2.0738E+03 
2.0533E+03 
2.0137E+03 
1.9984E+03 
2.4793E+03 
2.3978E+03 
2.2380E+03 
l.ytiOlE+03 
1.7476E+03 
1.5829E+03 
1.5623E+03 
I.S311E4-03 

1.523IE+03 
1.6352E+03 
1.6063E+03 
1.5746E+03 
1.4656E+03 
1,4290E+03 
1.4084E+03 
1.4030E+03 
1.5236E+03 
1.5291 E+03 
1.5378E+03 
1.5393E+03 
1.54BOC-t-OJ 

1.5547E+03 
1.6654E+03 
1.7277E+03 
1.9765E+03 
2.9773E+03 
4.6597E+03 
6.726IE+03 
8.6832E+03 
1.0102E+04 
1.0792E+04 
1.0795E+04 
1.0284E+04 
9.8624E+03 
9.6659E+03 
9.6125E+03 

3.0456E-Ol 
3.1096E-Ol 
3.1 629E-OI 
3.4994E-OI 
3.6347E-01 
3.6784E-Ol 
3.726IE-01 
3.865IE-OI 
4.3323E-01 
5.0803E-Ol 
5.9319E-Ol 
6.8967E-01 
7.9845E-Ol 
9.2051E-OI 
1.0568E+OO 
1.2082E+OO 
1.3757E+00 
1.4234E+OO 
1.4649E+OO 
1,4760E-t-OO 

1.4927E+00 
1.5346E+OO 
1.5600E+00 
1.7619E+OO 
1.9818E+00 
2.2015E+00 
2.2204E+OO 
2.2581E+OO 
2.2733E+00 
2.2960E+00 
2.3527E+OO 
2.4778E+00 
2."43E+UU 

3.0496E+00 
3.3636E+00 
3.4 103 E+oo 
3.4S1I9E4-00 

3.5048E+00 
3.5345E+00 
3.60R.l3E+OO 
3.6958E+00 
4.0453E+OO 
4. 1 837E+00 
4.2670E+OO 
4.2891E+00 
4.3223E+OO 
4.3603E+00 
4.4048E+OO 
4.4112E+OO 
4.445JI:.,.00 

4.4679E+00 
4.5017E+OO 
4.5858E+00 
4.7923E+00 
5. I 870E+00 
5.5936E+00 
6.0101E+00 
6.4343E+00 
6.8638E+00 
7.2960E+00 
7.7281E+00 
8. 1 573E+00 
8.3889E+00 
8,4850E+OO 
8.5103E+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE-t-OO 

O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+oo 
U.UUUC+UU 

O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOI:-t-OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

;\ 

nm 

1.382E+OI 
l.371E+Ol 
1.362E+Ol 
1.309E+Ol 
I.289E+01 
1.283E+01 
1.276E+01 
1.257E+Ol 
1.200E+01 
1.1 22E+O 1 
1.050E+OI 
9.822E+OO 
9. 1 88E+OO 
8.595E+00 
8.040E+OO 
7.52 1 E+OO 
7.036E+00 
6.91IE+00 
6.807E+00 
6.750E+OO 

6.740E+00 
6.640E+00 
6.582E+00 
6.IS7E+00 
5.760E+00 
5.415E+00 
5.J88E+00 
S.334E+OO 
5.312E+OO 
5.28 I E+oo 
5.203E+00 
5.040E+00 
4.'II)c+UU 

4.410E+00 
4. 1 26E+00 
4.086E+00 
-1.02SE+OO 

4.009E+00 
3.985E+00 
3.926E+00 
3.859E+00 
3.610E+00 
3.519E+OO 
3.466E+00 
3.452E+00 
3,432E+00 
3.408E+00 
3.381 E+OO 
3.377E+00 
3.3571:.,.00 

3.343E+00 
.1.J23E+OO 
3.275E+00 
3. 1 59E+00 
2.955E+OO 
2.765E+00 
2.586E+00 
2.419E+00 
2.263E+OO 
2.117E+OO 
1.980E+OO 
1.853E+00 
1.786E+00 
1.759E+00 
1.752E+00 
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TABLE 1: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

7.11741OE-01 
7.154399E-Ol 
7.223640E-01 
7.2853~OE-Ol 

7.39683()E-Of'. 
7.426566E-Ol 
7.471170E-01 
7.582680E-01 
7.648052E-01 
8.175768E-01 
lU39H96E-Ol 

9.342948E-Ol 
9.865660E-Ol 
9.987612E-Ol 
1.OOI667EIOO 

1.005693E+00 
1.01 1 734E+00 
1.026834E+00 
1.067676E+00 
1.141345E+OO 
1.199814E+00 
1.218179E+00 
1.220098E+OO 
1.223076E+OO 
1.230422E+OO 
1.248786E+OO 
1.304285E+OO 
1.359358E+OO 
1.380 1 64E+OO 
1.385713E+00 
1.394281 E+OO 
1.41 4842E+00 
1.490486E+OO 
1.593329E+OO 
1.703269E+OO 
1.820795E+OO 
1.946430E+OO 
2.080733E+OO 
2.224304E+OO 
2.377781 E+OO 
2.541 848E+OO 
2.717235E+OO 
2.904724E+00 
3.105150E+00 
3.3 I 94()6E+OO 
-'.372964E+00 
3.424591 E+oo 
3.438358E+00 
3,4S<)009E I 00 

3.510636E+OO 
3.538976E+OO 
3.548445E+OO 
3.59.1 1 44E+OO 
~.607589E+OO 

.; .629 256E+OO 
J.683424E+OO 
3.793288E+OC) 
4.055024E+00 
4.09o:.24E+OO 
4.152931 E+OO 
4. 1 69626E+OO 
4. 1 94669E+(){) 
4.257276E+OO 
4.334821 E+OO 
4.63~924E+00 

fl 
elatom 

3.4846 lE+O I 
3.59109E+Ol 
3.71181E+01 
3.78521 E+O 1 
3.83786E+01 
3.76376E+Ol 
3.92231E+Ol 
4. I 3366E+O I 
4.22280E+OI 
4.74197E+Ol 
".12441E+Ol 

5 .41140E+O 1 
5.54733E+Ol 
5.52614E+Ol 
5 .50:287E+0 1 

5.39388E+Ol 
5.54380E+Ol 
5.71018E+Ol 
5.92296E+OI 
6. 16897E+O 1 
6.30658E+Ol 
6.33013E+Ol 
6.32904E+Ol 
6.3177 4E+0 1 
6.35866E+O I 
6.4 1 887E+01 
6.53954E+Ol 
6.62232E+O I 
6.63250E+0 I 
6.61400E+O 1 
6.65556E+Ol 
6.70838E+O 1 
6.82841 E+O 1 
6.9321IE+OI 
7.ooo83E+OI 
7 .04447E+O 1 
7.0681IE+Ol 
7.08077E+Ol 
7.07175E+Ol 
7.04533E+OI 
6.99855E+OI 
6.92284E+Ol 
6.80338E+0 I 
6.6oo65E+0 1 
6.09274E"I"O I 

5.81306E+01 
5.20006E+Ol 
4.55480E+O 1 
5.08881 E ... O 1 

5.48531E+Ol 
5.52403E+0 1 
5.52074E+OI 
5.29824E+0 1 
4.83109E+OI 
5.44110E+01 
6.07885E+0 1 
6.63647E+Ol 
7.18484E+OI 
7.19797E+Ol 
7.IOO26E+Ol 
6.89424E+0 1 
7.1540 1 E+O 1 
7.43148E+01 
7 .60516E+0 1 
7.93694E+Ol 

h 
efatom 

4.0747E+Ol 
4.0683E+Ol 
4.055IE+Ol 
4.0421E+OI 
4.0 I 59E+O1 
4.0084E+Ol 
4.2107E+01 
4. I 842E+OI 
4. I 677E+OI 
4.0170E+OI 
3.837613+01 

3.6464E+OI 
3.49 I 4E+OI 
3.4569E+01 
3.4A$I':lF+OI 

3.4360E+Ol 
3.6621E+Ol 
3.6093E+Ol 
3.4753E+Ol 
3.2727E+Ol 
3. I 325E+Ol 
3.0879E+Ol 
3.0833E+01 
3.0763E+Ol 
3.105IE+OI 
3.0619E+OI 
2.9327E+OI 
2.8118E+Ol 
2.7685E+Ol 
2.7572E+Ol 
2.7928E+Ol 
2.7526E+Ol 
2.6009E+01 
2.4006E+Ol 
2.2 I 79E+O I 
2.0512E+Ol 
1.8990E+Ol 
1.7607E+01 
1.6348E+Ol 
1.5209E+Ol 
1.4174E+OI 

1.3230E+OI 
1.2341E+OI 
1.1284E+Ol 
1.0182EtOI 

9.9380E+00 
9.7 I 28E+00 
9.6543E+00 
1.170QF+Ol 
2.2103E+Ol 
2.2332E+Ol 
2.2411E+Ol 
2.279SE+OI 
2.2924E+Ol 
3.3167E+Ol 
3.2669E+Ol 
3. \ 445E+Ol 
2.8132E+01 
2.7673E+OI 
2.6869E+0: 
2.6657E+Ol 
3.0837E+01 
3.0010E+01 
2.9026E+Ol 
2.5821E+01 

1.0427E+04 
1.0357E+04 
1.0225E+04 
1.0105E+04 
9.8887E+03 
9.8308E+03 
1.0265E+04 
I.OO51E+04 
9.9254E+03 
8.9489E+03 
7.?975EI03 

7. 1 086E+03 
6.44S7E+03 
6.3041E+03 
6.2702E+03 
6.2227E+03 
6.5927E+03 
6.402 I E+03 
5.9286E+03 
5.2226E+03 
4.7553E+03 
4.6 1 69E+03 
4.6028E+03 
4.5811E+03 
4.5964E+03 
4.4658E+03 
4.0954E+03 
3.7675E+03 
3.6536E+03 
3.624IE+03 
3.6483E+03 
3.5435E+03 
3. I 783E+03 
2.7442E+03 
2.3717E+03 
2.0S18E+03 

. 1.7770E+03 
1.5413E+03 
1.3386E+03 
I. 1 650E+03 
1.01 56E+03 

8.8680E+02 
7.7382E+02 
6.619IE+02 
5.587 1 E+02 

5.3664E+02 
5. 1 658E+02 
S.114IE+02 
1.1431E+03 
1. 1468E+03 
I. 1494E+03 
1. 1503E+03 
1.1555E+03 
1.1574E+03 
1.6645E+03 
1.6154E+03 
1.5099E+03 
1.2636E+03 
1.2323E+03 
1.1784E+03 
1.1644E+03 
1.3390E+03 
1.2839E+03 
1.2196E+03 
1.0149E+03 

8.5480E+OO 
8.5806E+OO 
8.6411E+OO 
8.6943E+OO 
8.7889E+OO 
8.8 I 38E+OO 
8.8509E+OO 
8.9423E+OO 
8.9950E+OO 
9.3975E+OO 
9.7&49E+OO 

1.0 1 54E+O I 
l.0441E+Ol 
1.0503E+Ol 
1.0518E+Ol 
1.0538E+OI 
1.0568E+Ol 
1.0641 E+O 1 
1.0828E+Ol 
1.1 I 28E+O I 
1. I 333E+Ol 
1.1392E+Ol 
1.1398E+Ol 
1.1408E+Ol 
I. I 430E+Ol 
1.1486E+Ol 
1.1639E+01 
1.1772E+01 
1.l817E+Ol 
1.1829E+OI 
1. 1 847E+O 1 
1.1888E+01 
1.2021E+OI 
1.2161E+Ol 
1.2264E+OI 
1.2331E+Ol 
1.2362E+Ol 
1.2356E+OI 
1.23 I 4E+O 1 
1.2237E+Ol 
1.212513"1"01 

1.1981 E+Ol 
1.1805E+Ol 
1.1600E+Ol 
I.! ~h7F+01 

1.1308E+OI 
1.1250E+OI 
1.1234E+OI 
1.1211E+Ol 
1.1 152E+Ol 
1.1120E+Ol 
1.1 i09E+OI 
1.1058E+OI 
1. 1 042E+0 1 
1.1017E+Ol 
1.0955E+01 
1.0828E+Ol 
1.0527E+Ol 
1.0486E+01 
1.0414E+Ol 
1.0395E+Ol 
1.0367E+Ol 
1.0295E+Ol 
1.0207E+Ol 
9.8715E+00 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOF+OO 

O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UWh+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 

nm 

1.742E+OO 
1.733E+OO 
1.716E+OO 
1.702E+OO 
1.676E+OO 
1.669E+OO 
1.660E+OO 
1.635E+OO 
1.621E+OO 
1.516E+OO 
1.419E+OO 
l.327E+OO 
1.257E+00 
1.241E+00 
1.238E+OO 
1.233E+OO 
1.22SE+OO 
1.207E+OO 
1.16lE+OO 
1.086E+OO 

1.033E+OO 
I.OI8E+OO 
1.016E+OO 
1.0 I 4E+OO 
1.OO8E+OO 
9.928E-Ol 
9.506E-Ol 
9.121E-Ol 
8.983E-Ol 
8.947E-Ol 
8.892E-Ol 
8.763E-Ol 
8.318E-Ol 
7.781E-Ol 
7.279E-Ol 
6.809E-Ol 
6.370E-Ol 
5.959E-OI 
5.574E-Ol 
5.214E-Ol 
4.&78E-OI 

4.563E-OI 
4.268E-Ol 
3.993E-01 
3.73SE-01 
3.676E-Ol 
3.620E-Ol 
3.606E-Ol 
3.584E-OI 
3.532E-Ol 
3.503E-Ol 
3.494E-Ol 
3.451E-Ol 
3.437E-Ol 
3.416E-Ol 
3.366E-01 
3.269E-Ol 
3.058E-Ol 
3.031E-Ol 
2.985E-Ol 
2.974E-Ol 
2.956E-01 
2.912E-OI 
2.860E-OI 
2.676E-Ol 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

4.900882E+OO 
4.953664E+OO 
4.975895E+OO 
4.995899E+OO 
5.025904E+OO 
5.100918E+00 
5.25956~+OO 
5.295467E+00 
5.340065E+OO 
5.36 1 533E+00 
5.393734E+00 
5.474238E+OO 
5.660855E+OO 
6.051453E+00 
6.469004E+OO 
6.9 1 5365E+oo 
7.392525E+OO 
7.902609E+OO 
8.447890E+00 
9.030794E+00 
9.653919E+00 
1.032004E+0 I 
1.l03212E+OI 
I. 1 79334E+0 1 
1.260708E+0 I 
1.347697E+OI 
1.440688E+OI 
1.540095E+O I 
1.639844E+O 1 
1.646362E+0 1 
1.664944E+o 1 
l.671637E+01 
I .681677E+0 I 
1.706776C-t-OI 

1.759961E+01 
1.88 1 398E+0 1 
1.990743E+01 
2.011215E+01 
2.021213E+OI 
2.029339E+0 I 
2.041527E+01 
2.068251 E+O 1 
2.071997E+0 1 
2.099908E+0 1 
2.1 08350E+0 1 
2.121012E+01 
2. J 49988E'f-Ol 

2. 1 52669E+0 1 
2.298338E+0 I 
2.456923E+01 
2.626450E4-0 1 

2.807676E+OI 
3.00 1405E+0 1 
3.208502E+0; 
3,429889E+0 1 
3.666551 E+O I 
3.9195·1JE+O I 
4.1 (;9992E+01 

4,479101 E+OI 
4.7Sli I.'\') l: +0 1 

5.1 18542E+0 1 

5,47172IE+01 
5.849270E+O I 
6.252870Ei-O I 
6.684318E+0 I 

il 
e/atom 

8.0524 I E+O 1 
8.04272E+0 I 
8.02284E+O I 
7.95584E+01 
8.041 56E+O I 
8. 13388E+O 1 
8.2 I 480E+0 1 
8.22 I 46E+O I 
8.21358E+01 
8. I 7427E+0 1 
8.23772E+Ol 
8.3 I 425E+0 I 
8.41 I 12E+Ol 
8.53779E+O 1 
8.62622E+0 1 
8.70698E+0 1 
8.7625IE+Ol 
8.79055E+01 
8.8 I 798E+0 1 
8.83335E+Ol 
8.83089E+01 
8.82175E+Ol 
8.80 177E+0 1 
8.77227E+Ol 
8.7345IE+OI 
8.686 I 2E+O I 
8.62028E+0 I 
8.5 I 599E+0 1 
8.26512E+OI 
8.22583E+OI 
8.01210E+OI 
7.71410E+01 
8.01159E+01 
8.2761 OI:'f-O I 

8.45 1 78E+O 1 
8.56756E+01 
8.50829E+01 
8.44801 E+O 1 
8.38530E+01 
8.23394E+01 
8.38467E+0 1 
8.50222E+0 1 
8.50933E+0 1 
8.51412E+01 
8.45398E+Ol 
8.54892E+0 1 
8.65 I 35E-t-O J 

8.65772E+0 1 
8.84990E+0 1 
8.94946E+0 1 
9.0 1380E+O I 

9.05887E+01 
9.08676E+01 
9.10439E+0 1 
9 .12097E+0 I 
9. 12605E+OI 
9.1 2730E+0 I 
9.12968E+01 
9.12866E+Ol 
9.12296E+OI 
9. I ! 5':1\ E+O \ 
9.1 079~E+O I 
9J)'-)9J'1E+01 
'J.(Y)020C.,.O I 
,} 31~06()E+O 1 

12 
e/atom 

2.354IE+OI 
2.3135E+01 
2.2968E+OI 
2.2820E+Ol 
2.4078E+Ol 
2.3547E+01 
2.250IE+01 
2.2277E+OI 
2.2004E+01 
2.1 874E+01 
2.2649E+01 
2.2178E+OI 
2.1150E+01 
1.9257E+01 
1.7544E+01 
1.5966E+OI 
1.446IE+Ol 
1.3104E+01 
1.1893E+01 
1.0760E+01 
9.6297E+00 
8.6257E+00 
7.7269E+00 
6.9284E+00 
6.2224E+00 
5.5962E+00 
5.0364E+OO 
4.5327E+00 
4. 10 1 4E+00 
4.0757E+OO 
4.0040E+OO 
3.9787E+OO 
9.777 1 E+OO 
9.5479C'f-OO 

9.0900E+OO 
8.1 1 88E+00 
7.3656E+00 
7.2367E+00 
7.1750E+00 
7. 1255E+00 
1.0027E+OI 
9.818IE+00 
9.7894E+00 
9.5803E+00 
9.5185E+00 
1.0902E+01 
I.06155E+OI 

1.0665E+OI 
9.6515E+00 
8.7034E+OO 
7.8SI8E+OO 
7.0431 E+OO 
6.3053E+00 
5.6494E+00 
5.0605E+00 
4.5286E+00 
4.0568E+00 
J.6335E+00 
J.2428E+OO 
2.8953E+00 
~.5869E+00 

2.3132E+00 
~.0701E-t;00 

1.85J8E'f-OO 

1.66 \ 4E+(Xl 

8.7489E+02 
8.5064E+02 
8.4074E+02 
8.3 1 97E+02 
8.7257E+02 
8.4078E+02 
7.7920E+02 
7.662 1 E+02 
7.5049E+02 
7.431OE+02 
7.6481E+02 
7.3790E+02 
6.8049E+02 
5.796 1 E+02 
4.9396E+02 
4.205 1 E+02 
3.5629E+02 
3.0202E+02 
2.564IE+02 
2.170IE+02 
1.8 I 68E+02 
1.5223E+02 
1.2757E+02 
1.0700E+02 
8.9897E+OI 
7.5631 E+O 1 
6.3672E+Ol 
5.3605E+Ol 
4.5554E+01 
4.5089E+01 
4.3802E+01 
4.335IE+0[ 
1.0589E+02 
J.0189C'f-02 

9.4072E+01 
7.8598E+01 
6.7390E+01 
6.5536R+OI 
6.4656E+OI 
6.3952E+01 
8.9453E+01 
8.6462E+01 
8.6054E+Ol 
8.3096E+01 
8.2229E+Ol 
9.3620E+OI 
9.0520E+Ol 

9.0240E+OI 
7.6435E+OI 
6.4520E+Ol 
5.·1·150E+OI 

4.5690£+01 
3.8263E+OI 
3.2070E+Ol 
2.6873E+OI 
2.2496E+01 
1.8852E+OI 
1.5795E+Ol 
1.3186E+OI 
1.1013E+Ol 
9.2053E+00 
7.7001 E+OO 
6.4458E+00 
5.4000Ei-OO 

'+.5272£+-00 

cr(coh+inc) 

cm2/g 

9.5798E+OO 
9.5231E+00 
9.4993E+00 
9.4779E+OO 
9.4460E+OO 
9.3666E+OO 
9.2011E+00 
9. 1 640E+00 
9.1 183E+00 
9.0964E+00 
9.0636E+OO 
8.9822E+00 
8.7969E+OO 
8.4240E+00 
8.0477E+00 
7.670 1 E+OO 
7.2934E+00 
6.9 1 94E+00 
6.5499E+00 
6.1 865E+00 
5.8307E+00 
5.4837E+00 
5.1 467E+00 
4.8207E+00 
4.5063E+00 
4.2043E+00 
3.9152E+OO 
3.6393E+00 
3.3920E+00 
3.3768E+OO 
3.3340E+00 
3.3188E+00 
3.2962E+00 
J.2407'C'f-OO 

3.1279E+00 
2.8925E+00 
2.7037E+00 
26706R+OO 
2.6546E+00 
2.6418E+OO 
2.6227E+00 
2.58 I 5E+00 
2.5758E+00 
2.534 1 E+OO 
2.5217E+00 
2.5033E+00 
2.46J9E+OO 

2.4582E+00 
2.2663E+00 
2.0833E+OO 
1.9126E ~OO 

1.7538E+00 
1.6064E+00 
1.4699E+00 
1.3438E+00 
1.2275E+00 
1.1205E+00 
Im23E+OO 
9.3231E-OI 
8.5003E-01 
7.7492E-OI 
7.0649E-Ol 
6.-1425E-OI 
.3.8772E-Ol 

5.3646E-Ol 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+oo 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOCTOO 

O.OOOE+oo 
O.oooE+OO 
O.OOOE+OO 
OOOOF.+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOEIOO 

O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+OO 
0.000£+00 
O.OOOE.,.OO 

O.OOOE+OO 

nm 

2.530E-01 
2.503E-Ol 
2.492E-OI 
2.482E-Ol 
2.467E-Ol 
2.43IE-OI 
2.357E-Ol 
2.34IE-Ol 
2.322E-Ol 
2.312E-OI 
2.299E-OI 
2.265E-01 
2.190E-01 
2.049E-01 
1.917E-01 
1.793E-Ol 
1.677E-OI 
1.569E-OI 
1.468E-01 
1.373E-OI 
1.284E-01 
1.201E-OI 
1.1 24E-01 
\'05IE-OI 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.56IE-02 
7.53IE-02 
7.447E-02 
7.417E-02 
7.373E-02 
7.264C 02 

7.04SE-02 
6.590E-02 
6.228E-02 
fi.lfi5F.-0? 
6.134E-02 
6.110E-02 
6.073E-02 
5.995E-02 
5.984E-02 
5.904E-02 
5.88IE-02 
5.846E-02 
5.161E-02 

5.760E-02 
5.395E-02 
5.046E-02 
1.121E-02 

4.416E-02 
4.13IE-02 
3.864E-02 
3.615E-02 
3.381 E-02 
3.163E-02. 
2.959E-02 
2.768E-02 
2.589E-02 
2,422£-02 
2.266E-02 
2.120E-02 
1.983£-02 
1.855E-02 
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TABLE 1: Fonn factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E II h IL u(coh+inc) ILK >.. 
keY e/atom e/atom cm2/g cm2/g cm2/g nm 

7. 145536E+Ol 9.07049E+Ol 1.4901E+00 3.7983E+OO 4.9004E-01 O.OOOE+OO 1.735E-02 
7 .638578E+0 I 9.05963E+OI 1.3356E+00 3. 1 848E+OO 4.4807E-01 O.OOOE+OO 1.623E-02 

8. 1 65640E+O I 9.0482IE+01 I. I 945E+00 2.6644E+00 4.1015~-01 O.OOOE+OO 1.518E-02 

8.729069E+QI 9.0340IE+OI 1.0630E+00 2.2180E+OO 3.7594E-OI O.OOOE+OO 1.420E-02 
9.33 I 374E+O t, 9.0 I 568E+0 1 9.4456E-OI 1.8437E+OO 3.4510E-01 O.OOOE+OO 1.329E-02 
9.975239E+OI 8.98920E+OI 8.3817E-01 1.5304E+OO 3.1732E-01 O.OOOE+OO 1.243E-02 
1.066353E+02 8.93943E+OI 7.4429E-OI 1.2713E+OO 2.923IE-01 O.OOOE+OO 1.163E-02 
1.103494E+02 8.87393E+0 I 7.0047E-OI I. 1 562E+OO 2.8047E-OI O.OOOE+OO 1.124E-02 
1.120384E+02 8. 77637E+0 I 6.8190E-0I I.I085E+00 2.7542E-Ol O.OOOE+OO 1.107E-02 
1.124888E+02 8.65975E+Ol 6.7708E-OI 1.0963E+00 2.74IOE-OI O.OOOE+OO 1.l02E-02 
1.13 1 644E+02 l).7l)12IE+Ul :L.~643E+OO 4.771113+00 2.721013-01 3.693ETOO 1.09613-02 

1. 13993 IE+02 8.8501lE+OI 2.93 I 4E+00 4.6837E+OO 2.698IE-01 3.627E+OO 1.088E-02 
1.148534E+02 8.88736E+0 1 2.8977E+00 4.5953E+OO 2.6742E-01 3.56OE+OO 1.079E-02 
1.218587E+02 8.99853E+0 1 2.6448E+00 3.9531E+OO 2.4956E-OI 3.074E+00 1.017E-02 
1.30266913-t-02 ') .0471,)E+0 1 2.3S43EIOO 3.3336E+OO 2.313SE-Ol 2.602E+OO Q5IRR-m 
1.392553E+02 9.0748IE+Ol 2.1 472E+00 2.8084E+00 2.1497E-OI 2. I 99E+00 8.903E-03 
1.488640E+02 9.09248E+OI 1.9332E+00 2.3654E+OO 2.0022E-01 1.857E+OO 8.329E-03 

1.59 1 356E+02 9. 1 0438E+OI 1.7405E+00 1.9921E+00 1.8693E-01 1.568E+OO 7.79IE-03 
1.70115QR-l-02 Q.11248E+01 1.5653E+00 1.6759E+OO 1.7495E-01 1.322E+OO 7.288E-03 
1.8 I 8539E+02 9.1 I 789E+0 1 1.4077E+00 1.4099E+OO 1.6414E-01 1.115E+00 6.813E-03 

1.944018E+02 9.12140E+OI 1.266IE+00 I. I 862E+00 1.5437E-01 9.395E-OI 6.378E-03 

2.078 I 56E+02 9. 1 2355E+0 1 1.1388E+00 9.9811E-Ol 1.4551E-01 7.918E-OI 5.966E-03 
2.22 I 548E+02 9. I 2470E+0 I 1.0245E+00 8.3994E-OI 1.3747E-Ol 6.674E-OI 5.58IE-03 
2.374835E+02 9. I 2508E+0 1 9.2193E-01 7.0707E-01 1.3016E-OI 5.626E-OI 5.22IE-03 

2.538699E+02 9. I 2497E+0 1 8.3043E-OI 5.9578E-OI 1.2349E-Ol 4.748E-01 4.884E-03 

2.7 1 3869E+02 9 . 1 2450E+0 1 7.48IOE-01 5.0207E-01 1.1738E-01 4.007E-01 4.569E-03 

2.901 I 26E+02 9. I 2377E+0 I 6.740IE-01 4.2315E-01 1.I178E-01 3.38IE-Ol 4.274E-03 

3.101304E+02 9.12286E+OI 6.0732E-OI 3.5668E-OI 1.0662E-Ol 2.854E-OI 3.998E-03 
3.3 I 5294E+02 9.12181E+01 5.4730E-OI 3.0068E-OI 1.0185E-01 2.408E-OI 3.740E-03 
3.544049E+02 9. 1 2069E+OI 4.9325E-Ol 2.5350E-01 9.7420E-02 2.032E-01 3.498E-03 

3.788588E+02 9.11953E+OI 4.4459E-OI 2.\374E-OI 9.3296E-02 1.715E-01 3.273E-03 

4.05000 I E+02 9.1 1 835E+0 1 4.0077E-01 1.8024E-01 8.9442E-02 1.447E-OI 3.06IE-03 

4.329451 E+02 9.11717E+OI 3.6130E-01 1.5200E-01 8.5826E-02 1.221E-Ol 2.864E-03 
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U Z= 92 

Atomic weight - 2.380289E+02 glmol. nominal density p (g/cm3
) - 1.8920E+Ol 

~a(bams/atom) - ~(cm2Ig) X 3.95257E+02, E(eV) ~(cm2/g) - !lee/atom) x 1.76787E+05 

24 edges. Edge energies (ke V): 

K 
M 
M 
N 
o 
o 

V 

IV 

v 

I. I 5606E+02 
5.54800E+00 
~55170E+00 

7M400E-00 
3.23700E-00 
9.63000E-02 

L 
M 
N 
N 
o 
p 

II 

V 
II 
I 

2.17574E+00 
5. I 8220E+00 
1.44080E+00 
7.37700E-00 
2.59300E-00 
7.07000E-02 

L 
M 
N 
N 
o 
P 

Relativistic correction estimate I rei (H82,3/5CL) - - 2.5771 E+OO, -1.4940E+OO e/atom 

Nuclear Thomson correction fNT - -1.9507E-02 e/atom 

E 
keV 

1.069000E - 02 
1.142761E-02 
1.221612E-02 
I.3U5YUJE-U2 

J.3960IOE-02 
1.492335E-02 
1.595306E-02 
1.705382E-02 
1.823053E-02 
1.948844E-02 
2.083314E-02 
2.227063E-02 
2.380730E-02 
2.54500IE-02 
2. 720606E - 02 
2.908327E-02 
3.109002E-02 
3. 165400E-02 
3.213850E-02 
3.226770E-02 
3.246150E-02 
3.294600E-02 
3.323523E -02 
3.552846E-02 
3.797993E-02 

4.060054E-02 
4. 145400E-02 
4.208850E - 02 
4.225770E - 02 
4.251150E-02 
4.3 1 4600E-02 
4.3.t0198E-02 
4.639671 E-02 
4.959809E - 02 
5.302035E-02 
5.667876E - 02 
6.058959E - O~ 

6."'7702RE - 02 
6.9~.'94~E-()2 

6.9~~60()E -O~ 

7 . O."'4r-,5 OE - U2 
-:.062930E-U2 
7.I05.'SOE-(C 
7.211~)()E-02 

7...\01 695E-()2 
7.91241IE-02 
i;...\51n68E-U2 
'H141995E-Il: 
0.4.<7..\i)I)E·- f): 

II 
e/atom 

2.79528E+OI 
2.79240E+OI 
2.78903E+OI 
2. lIS:> IOE+O I 
2.78047E+OI 
2.77500E+OI 
2.76850E+OI 
2.7607IE+OI 
2.751 29E+0 I 
2.73977E+0 1 
2.72543E+OI 
2.70722E+OI 
2.68339E+0 1 
2.65079E+0 1 
2.60290E+0 1 
2.52244E+0 1 
2.32943E+0 I 
2.19218E+OI 
1.86305E+0 I 
1.45636E+0 I 
1.90028E+0 I 
2.290 15E+0 1 
2.39626E+0 1 
2. 72256E+0 I 
2.80338E+O I 

2. 75227E+0 I 
2.67247E+OI 
2.48339E+0 1 
2.24394E+0 I 
:2 .50834E+0 1 
2.74314E+OI 
2.78951 E+O 1 
3.00844E+0 1 

3.06978E+0 1 

3 .08446E+0 I 
3.07720E+0: 
3.05638E+Ol 
.'.02417E+0 1 
: .. -;l75~4E+OI 
2.07..)54E+01 
:.-:iS268E+OI 
»-,570E+01 
2946-:'8E+01 
2.94897 E+OI 
2.9-'5.'7E+OI 
:.87159E+01 
2."76572E+OI 
: .56551 E+O I 
:.:3.<4')r:-"01 

!l 
e/atom 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
8.0655E+00 
7.6492E+00 
7.41 37E+00 
5.8396E+00 
4.S97IE+OO 

3.6227E+00 
3.3657E+00 
3.1905E+00 
3.1 459E+00 
7.8564E+00 
7.4619E+00 
7.3103E+00 
5.8073E+00 
4.6607E+00 
3.8042E+00 
3. 1486E+00 
2.6360E+00 
2.~277E+00 

; .8973E+00 
; . 89.+-'E+00 
1.8280E+00 
1.81 ;OE+OO 
2.lJ657E+OO 
1.,,)896£+00 
1.86.tOE+L'O 
1.5S'+5E+(Xl 
1 . .I608E+OO 
1.1805E+Oo 
I.0826E+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.3925E+04 
4.1045E+04 
3.9435E+04 
2.9057E+04 
2. I 398E+04 

1.5774E+04 
1.4353E+04 
1.340IE+04 
1.3161 E+04 
3.267IE+04 
3.0575E+04 
2.9776E+04 
2.2128E+04 
1.66 I 2E+04 
1.2684E+04 
9.8209E+03 
7.6913E+03 
6.0804E+03 
4.8442E+03 
4.83.13E+03 
~.5940E+03 

..1.5331 E+03 
5. 1 396E+03 
4.8775E+03 

4521 E+03 
.540.lE+03 
.8442E+03 
J080E+O.l 
.0280E+03 

II 
III 
II 

VI 
III 
II 

2.09476E+00 
4.30340E+00 
1.27260E+OO 
3.91300E-00 
1.95100E-00 
4.23000E-02 

-e-(coh+inc) 
cm2/g 

1.2189E-04 
1.6843E-04 
2.315IE-04 
3.16.53E-04 

4.3048E-04 
5.8239E-04 
7.8379E-04 
1.0494E-03 
1.3977E-03 
1.8522E-03 
2.4419E-03 
3.203IE-03 
4. I 805E-03 
5.4288E-03 
7.0149E-03 
9.0196E-03 
1.1540E-02 
1.2322E-02 
1.3021E-02 
1.321IE-02 
1.3500E-02 
1.4240E-02 
1.4694E-02 
1.8618E-02 
') 1477F-02 

2.9463E-02 
3.1594E-02 
3.3237E-02 
3.3684E-02 
3.4361 E-02 
3.6088E-02 
3.6800E-02 
4.5746E-02 
5.66oo1:.-U2 

6.9704E-02 
8.5445E-02 
1.0426E-OI 
1.2664E-OI 
1.5312E-OI 
1.5341 E-OI 
1.6008E·-Ol 
1.6189E-OI 
1.6461 E-OI 
1.7153E-OI 
i.8430E-01 
2.2085E-01 
2.63'+7E-OI 
3.1292E-01 
3.4802E-01 

L 
M 
N 
N 
o 
P 

III 
IV 
III 

VII 
IV 
III 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE1'OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.OOUE+UU 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.7 I 663E+0 I 
3.72760E+OO 
1.04490E+00 
3.80900E-OI 
1.05000E-OI 
3.23000E-02 

nm 

1.I60E+02 
1.085E+02 
1.015E+02 
9,494C1'OI 

8.881E+OI 
8.308E+OI 
7.772E+01 
7.270E+01 
6.80IE+OI 
6.362E+OI 
5.95IE+Ol 
5.567E+OI 
5.208E+01 
4.872E+01 
4.557E+01 
4.263E+OI 
3.988E+OI 
3.917E+OI 
3.858E+Ol 
3.842E+01 
3.819E+OI 
3.763E+OI 
3.73IE+OI 
3.490E+OI 
3.264E+OI 
3.054E+OI 
2.99IE+OI 
2.946E+01 
2.934E+OI 
2.916E+Ol 
2.874E+OI 
2.857E+OI 
2.672E+OI 
2.500E+OI 
2.338E+OI 
2.187E+OI 
2.046E+Ol 
1.914E+OI 
1.791E+OI 
1.789E+OI 
1.762E+OI 
1.755E+Ol 
1.745E+0 I 
1.719E+0 I 
1.675E+OI 
1.567E+OI 
1.466E+OI 
1.371 E+OI 
1.314£+01 
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TABLE I: Form factors. attenuation and scattering cross-sections. Z - 1-92. from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E 
keY 

9.581 850E-02 
9.620370E-02 
9.665893E-02 
9.678150E-02 

9.822600E,02 
1.029000E -Oi 
1.033284E-OI 
1.044750E-Ol 
1.048950E-01 
1.055250E-OI 
1.071000E-OI 
1.l04:58IE-OI 

1.180797E -01 

1.262272E-Ol 
1.349368E -01 
lA>12>175B-OI 

1.542005E-01 
1.648404E-0) 

1.762144E-01 
1.883732E-0I 
1.911980E-01 
1.941 245E-0I 
1.949049E-OI 
1.960755E-OI 
1.99OO20E-01 
2.013709E-01 

2.152655E-Ol 
2.301188E-OI 
2.459970E-OI 
2.541140E-OI 
2.580035E-OI 

2.590407E-OI 
2.605965E-OI 
2.629708E -01 
2. 644860E - 0 1 
2.811158E-OI 
3.oo5128E-01 
3.172260E-01 
3.212482E-01 
3.220815E-OI 
3.233763E-OI 
3.253185E-OI 

3.301740E-OI 

3.434143E-01 

3.671099E-01 
3.732820E-Ol 

3.789955E-01 

3.80519IE-0I 

3.828045E-Ol 
3.834710E-Ol 

3.885180E-Ol 
3.893435E-01 
3.909087E-OI 
3.924405E-Ol 
3.932565E -01 
3.991260E-Ol 
4.195\89E-Ol 
4.484657E-Ol 

4.794098E-OI 
5.124891E-OI 
5.478508E-01 
5.856525E-OI 
6.260625E-OI 

6.692609E-OI 
7.154399E-01 

it 
e/atom 

1.8 17 16E+O 1 
1.32881 E+O 1 
1.7 4096E+O 1 

1.83211E+01 
2.25593E+O 1 
2.48399E+OI 
2.46539E+OI 
2.30502E+OI 
2.01 569E+01 
2.36270E+OI 
2.70271E+OI 
3.00483E+OI 

3.34113E+01 

3.52065E+01 

3.60127E+01 
3.61795B+Ol 

3.59585E+0 1 

3.55078E+01 

3.48996E+0 I 
3.40579E+01 
3.37615E+01 
3.3 1 784E+O 1 
3.26034E+01 
3.3I077E+01 
3.34659E+OI 
3.35341E+OI 

3.33723E+OI 
3.29363E+O 1 
3.23325E+OI 
3. 1 9033E+OI 
3.1 5076E+0 1 

3.1 1 474E+OI 
3.1 4447E+OI 
3.15923E+01 
3.16172E+Ol 
3.13188E+01 

3.06073E+0 1 
2.97959E+01 
2.95385E+Ol 
2.94695E+Ol 
2.92950E+Ol 
2.93089E+OI 

2.91549E+OI 

2.84880E+01 
2.68836E+0 1 
2.6342:5E+O 1 

2.57157E+0 1 

2.54349E+0 1 

2.53129E+01 
2.52641E+OI 

2.47687E+0 1 
2.46666£+01 

2. 44069E+0 1 
2.4309IE+01 
2.42563E+0 1 
2.37060E+0 1 
2.13041£+01 
1.77332E+Ol 
1.50367E+0 1 
1.44442E+0 1 
1.64762£+01 

2.071 09E+0 1 
2.61225E+Ol 
3. 1 5630E+0 1 
3.56536E+0 1 

h 
e/atom 

1.0507E+00 
1.0425E+00 
1.0594E+OI 
1.0566E+OI 
1.0235E+01 
9.2675E+00 
9. 1 858E+00 
8.9723E+00 
8.8960E+00 
1.484IE+OI 

1.4433E+01 
1.3:5:59E+OI 

1.1642E+OI 

9.6348E+00 

7.7566E+00 
6. 1 725B+00 

4.9189E+00 

3.9643E+00 

3.2536E+00 

2.7311E+00 
2.6353E+00 
2.5442E+00 
2.5212E+00 
3.5505E+00 
3.4612E+00 
3.3938E+00 
3.0715E+00 
2.8345E+00 
2.6663E+00 
2.604IE+00 
2.5788E+00 

2.5725E+00 
3.2065E+00 
3. 1 757E+00 
3. 1 568E+00 
2.9841E+00 
2.8491E+00 
2.7776E+00 
2.7650E+00 
2.7626E+00 
2.7589E+00 
2.9706E+00 

2.9605E+00 

2.9416E+00 

2.9316E+00 
2.932BE+OO 

2.9349E+00 

2.9356E+00 

3.2026E+00 
3.2108E+00 

3.2810E+00 
3.2939E+00 

3.3195E+00 
3.5522E+00 
3.5743E+00 
3.7559E+00 
4.8226E+00 
7.9788£+00 

1.3269E+01 
2.0027E+01 
2.6903E+01 

3.2585E+OI 
3.6340E+Ol 

3.8080E+01 
3.8143E+01 

1.9385E+03 
1.9 1 57E+03 
1.9377E+04 

1.93OOE+04 
1.8422E+04 
1.5922E+04 
1.5716E+04 
1.5182E+04 
1.4993E+04 
2. 4864E+04 
2.3825E+04 
2.170IE+04 

1.7431E+04 
1.3494E+04 

1.0162E+04 
7.5649E+03 

5.6393E+03 

4.2516E+03 

3.2641E+03 

2.5631E+03 
2.4366E+03 
2.3 1 69E+03 
2.2868E+03 
3.2012E+03 
3.0748E+03 
2.9795E+03 

2.5225E+03 
2. 1 776E+03 
1.9161E+03 
1.8117E+03 
1.7670E+03 

1.7556E+03 
2. 1753E+03 
2.1349E+03 
2.11OOE+03 
1.8766E+03 
1.676IE+03 
1.5479E+03 
1.5216E+03 
1.5163E+03 
1.5083E+03 
1.6143E+03 

1.5852E+03 

1.5 1 43E+03 

1.4118E+03 
1.31590E'i"03 

1.3690E+03 

1.3639E+03 

1.4790E+03 
1.4802E+03 

1.4929E+03 
1.4956E+03 

1.5012E+03 
1.6002E+03 
1.6068E+03 
1.6636E+03 
2.0323E+03 
3. 1 453E+03 

.+.8930E+03 
6.9085E+03 
8.6814E+03 
9.8363E+03 
1.0262E+04 
1.0059E+04 
9,4251E+03 

a(coh+inc) 

cm2/g 

3.6209E-OI 
3.6572E-01 
3.7oo4E-01 

3.7120E-Ol 
3.8504E-01 
4.3132E-01 
4.3567E-01 
4.4741E-OI 
4.5174E-01 
4.5827E-OI 
4.7477E-01 
:5.I073E-OI 

5.9616E-Ol 

6.929lE-01 

8.0197E-01 
9.:2430E-OI 

1.0609E+OO 

1.2126E+00 

1.3803E+00 

1.5648E+00 
1.6083E+OO 
1.6536E+OO 
1.6658E+OO 
1.684OE+OO 
1.7297E+OO 
1.7668E+OO 
1.9869E+OO 
2.2256E+00 
2.4830E+00 
2.6151E+00 
2.6785E+OO 
. 2.6954E+OO 

2.7207E+00 
2.7594E+00 
2.7841E+00 
3.0547E+00 

3.3685E+00 
3.6364E+00 
3.7oo4E+00 
3.7137E+00 
3.7342E+00 
3.7650E+00 
3.8418E+00 

4.0496E+00 

4.415IE+00 
4.5088E"f'OO 

4.5950E+OO 

4.6 1 79E+00 

4.652 1 E+OO 
4.6622E+OO 

4.7374E+00 
4.7497E+00 

4.7729E+00 
4.7956E+00 
4.8077E+00 
4.8941 E+OO 
5. 1 896E+00 
5.5954E+00 

6.011IE+00 
6.4343E+00 
6.8627£+00 
7.2936£+00 
7.7245E+00 

8.1523£+00 
8.5741£+00 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE'i"OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 

O.OOOE+OO 
O.OOOE+oo 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+oo 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOC'i"OO 

O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
OOOOF+()() 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
0.000£+00 
0.(x)()E+00 

nm 

1.294E+01 
1.289E+OI 

1.283E+01 
1.28lE+OI 
1.262E+OI 
1.205E+01 
1.2ooE+01 
1.187E+OI 
1.1 82E+01 
1.175E+OI 
1.158E+01 
1.122E1-01 

1.050E+01 

9.822E+00 

9. 1 88E+00 
8.S9SE+00 

8.040E+00 

7.521E+OO 

7.036E+OO 

6.582E+00 
6.485E+OO 
6.387E+OO 
6.361E+OO 
6.323E+00 
6.230E+OO 
6. 1 57E+OO 
5.760E+00 
5.388E+00 
5.040E+00 
4.879E+00 
4.806E+OO 
4.786E+OO 
4.758E+00 
4.715E+00 
4.688E+00 
4.410E+00 
4. 126E+00 
3.908E+00 
3.859E+00 
3.849E+00 
3.834E+00 
3.!H Ib+OU 
3.755E+00 

3.6IOE+00 

3.377E+00 
J.J2\c'i"OO 

3.271E+00 

3.258E+00 

3.239E+00 
1.211F+OO 
3.19IE+00 
3.1 84E+00 
3. 172E+00 

3. 159E+00 
3.153E+00 
3.106E+00 
2.955E+00 
2.765E+00 

2.586E+00 
2.419E+00 
2.263E+00 

2.117E+00 
1.980E+00 
1.853E+00 
1.733E+00 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

7 .229460E -0 I 
7.340115E-OI 
7.369623E-OI 
7.413885E-Ol 
7.524540E-OI 
7.648052~01 

7.7649S0E-tH 
7.796196E-OI 
7.843020E-OI 
7.9600S0E-OI 
S.17576SE-OI 
8.739896E-Ol 

9 .342948E -0 I 
9.987612E-Ol 
1.024002E+<>O 
1.039675E+OO 
1.043855E+OO 
1.050124E+00 
1.065798E+00 
1.067676E+00 
I. 141 345E+OO 
1.22009SE+00 
1.247148E+OO 
1.266237E+00 
1.27 I 327E+00 
1.278963E+00 
1.29S052E+OO 
1.304285E+OO 
1.394281 E+OO 
1.41 I 984E+OO 
1.433596E+00 
1.439359E+00 
1.448004E+OO 
1.469616E+00 
1.490486E+00 
1.593329E+00 
1.703269E+00 
1.820795E+00 
1.946430E+00 
2.080733E+00 
2.224304E+00 
2.377781 E+OO 

2.541 848E+OO 
2.7 I 7235E+OO 
2.904724E+OO 
3.105150E+OO 
3.3 I 9406E+OO 
3.480666E+OO 
3.533942E+00 
3.548445E+OO 
3.569459E+OO 
3.622734E+OO 
3.653048E+OO 
3.708962E+OO 
3.723872E+OO 
3.746238E+OO 
3.793288E+OO 
3.802152E+OO 
4.055024E+OO 
4.217332E+OO 
4.28 1 883E+OO 
4.299097E+OO 
4.324917E+OO 
4.334821 E+OO 
4.389468E+OO 

II 
elatom 

3.59117E+Ol 
3.52859E+OI 
3 .364 1 6E+O 1 
3.587 17E+O 1 
3.83022E+Ol 
3.97072E+Ol 
4.0 1 205E+O I 
3.93107E+OI 
4.09476E+O 1 
4.30958E+O 1 
4.56281 E+O I 
S.03000E+Ol 

5.37743E+Ol 
5.62746E+OI 
5.67617E+OI 
5 .63907E+0 I 
5.54427E+OI 
5.67055E+Ol 
5.81523E+Ol 
5.827IOE+Ol 
6.1451OE+0 I 
6.37054E+OI 
6.42924E+0 I 
6.45437E+O I 
6.44228E+O I 
6.48365E+O I 
6.5445IE+OI 
6.56027E+O I 
6.72306E+O I 
6.74332E+OI 
6.75238E+OI 
6.73356E+Ol 
6.77376E+Ol 
6.82637E+Ol 
6.86245E+O I 
6.99370E+OI 
7 .08029E+O I 
7 . I 3695E+O 1 
7 . 1 7207E+O I 
7.18915E+OI 
7.19718E+Ol 
7.18121C ... Ol 

7 . I 4495E+O I 
7 .08654E+O I 
6. 99412E+0 I 
fiRfi?5IF+Ol 

6.54390E+O I 
5.97039E+OI 
5.38613E+Ol 
4.74966E+0 1 
5.26347E+OI 
5.61730E+OI 
5.65213E+OI 
5.46240E+OI 
5.07198E+0 1 
5.57172E+0 1 
6.05481 E+O 1 
6.1 1356E+0 1 
7 .07049E+0 1 
7.30339E+01 
7 .22360E+0 I 
7.02440E+01 
7.28482E+01 
7.35305E+OI 
7.56949E+OI 

h 
e/atom 

3.8032E+OI 
3.7824E+OI 
3.7760E+Ol 
4. 1 359E+Ol 
4. II 35E+Ol 
4.0844E+OI 
4.0535E+OI 
4.0447E+Ol 
4.2572E+Ol 
4.2262E+OI 
4.1 650E+OI 
3.988SE+Ol 

3.7929E+Ol 
3.5952E+OI 
3.5157E+Ol 
3.4673E+OI 
3.4545E+OI 
3.6492E+OI 
3.6075E+Ol 
3.6026E+Ol 
3.41 09E+O I 
3.2 I 67E+OI 
3.l543E+Ol 
3.1076E+OI 
3'0953E+Ol 
3. I 232E+Ol 
3.0775E+OI 
3.0628E+OI 
2.8569E+Ol 
2.8194E+OI 
2.7750E+Ol 
2.7634E+OI 
2.7992E+OI 
2.7573E+OI 
2.718IE+OI 
2.5229E+OI 
2.3293E+OI 
2. I 544E+OI 
1.9946E+Ol 
1.8490E+OI 
1.7 I 42E+O 1 
1.5922E ... Ol 

1.4819E+OI 
1.3811E+Ol 
1.2896E+OI 
Ilsn4P+OI 

1.0677E+OI 
9.9352E+OO 
9.7113E+OO 
9.6521E+OO 
2.0892E+OI 
2. 1 494E+OI 
2. 1 860E+OI 
2.258IE+OI 
2.2783E+OI 
3.1484E+OI 
3.1609E+Ol 
3.1623E+01 
3.0305E+01 
2.8336E+OI 
2.7486E+Ol 
2.7258E+Ol 
3.1346E+Ol 
3.1209E+Ol 
3.0458E+Ol 

9.3003E+03 
9.l100E+03 
9.0582E+03 
9.8621E+03 
9.6645E+03 
9.44IIE+03 
9.2286E+03 
9.1719E+03 
9.5959E+03 
9.386 I E+03 
9.006IE+03 
8.0677E+03 

7. I 770E+03 
6.3638E+03 
6.0696E+03 
5.8958E+03 
5.8506E+03 
6.1 434E+03 
5.9838E+03 
5.965 1 E+03 
5.2833E+03 
4.6609E+03 
4.47 I 3E+03 
4.3387E+03 
4.3043E+03 
4.3171E+03 
4.1913E+03 
4. 15 14E+03 
3.6224E+03 
3.5300E+03 
3.422 I E+03 
3.394IE+03 
3.4 I 75E+03 
3.3 I 69E+03 
3.2240E+03 
2.7993E+03 
2.4 I 77E+03 
2.0918E+03 
1.8116E+03 
1.5709E+03 
1.3624E+03 
1.1838E ... 03 

1.0307E+03 
8.9857E+02 
7.8488E+02 
6.7378E+02 
5.6862E+02 
5.0462E+02 
4.858 I E+02 
4.8087E+02 
I.0347E+03 
I.0489E+03 
I.0579E+03 
I.0763E+03 
I.0816E+03 
1.4858E+03 
1.4731E+03 
1.4703E+03 
1.3212E+03 
1.1878E+03 
1.1348E+03 
I. 1 209E+03 
1.2813E+03 
1.2728E+03 
1.2267E+03 

cr(coh+iilc) . 
cm2/g 

8.6393E+00 
8.7339E+OO 
8.7587E+OO 
8.7958E+OO 
8.8872E+OO 
8.9869E+OO 
9.0792E+OO 
9.1035E+OO 
9. I 397E+OO 
9.2287E+OO 
9.3877E+OO 
9.7734E ... 00 

1.0141E+Ol 
1.0488E+Ol 
1.06 I 2E+O I 
1.0686E+OI 
1.0705E+OI 
1.0733E+OI 
1.0803E+Ol 
1.0811E+Ol 
1.l109E+Ol 
1.1378E+OI 
1.1460E+OI 
1.1514E+OI 
1.1529E+OI 
1.1550E+OI 
1.1600E+OI 
1.1616E+OI 
1.1823E+OI 
1.I858E+OI 
1.1899E+OI 
1.1909E+OI 
1.1925E+OI 
1.1962E+OI 
I. I 995E+OI 
1.21 33E+OI 
1.2235E+OI 
1.230 I E+O I 
1.2330E+OI 
1.2323E+OI 
1.2279E+OI 
1.220IE ... 01 

1.2089E+Ol 
1.1943E+OI 
1.1767E+Ol 
1.1561E+OI 

1.1328E+Ol 
1.1 1 47E+Ol 
1.I086E+Ol 
1.1070E+Ol 
1.1046E+Ol 
1.0985E+Ol 
I.0950E+Ol 
I.0886E+Ol 
1.0868E+Ol 
1.0843E+Ol 
1.0788E+Ol 
1.0778E+01 
I.0487E+Ol 
1.0301 E+Ol 
1.0227E+Ol 
1.0208E+Ol 
1.0178E+Ol 
1.0167E+Ol 
1.0 105E+0 I 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.00013 ... 00 

O.OOOE+<>O 
O.OOOE+<>O 
O.OOOE+<>O 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0008+00 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

A 
nm 

1.715E+OO 
1.689E+OO 
1.682E+OO 
1.672E+OO 
1.648E+OO 
1.62lE+OO 
1.597E+OO 
1.590E+OO 
1.58 I E+OO 
1.558E+OO 
1.516E+OO 
1.41913 ... 00 

1.327E+OO 
1.241E+OO 
1.211E+OO 
1.IQ3E+OO 
1.188E+OO 
1.I81E+OO 
1.I63E+OO 
1.I61E+OO 
I.086E+OO 
1.016E+OO 
9.94IE-OI 
9.792E-OI 
9.752E-OI 
9.694E-OI 
9.552E-OI 
9.506E-OI 
8.892E-OI 
8.78IE-Ol 
8.648E-OI 
8.614E-OI 
8.562E-OI 
8.437E-OI 
8.318E-OI 
7.78IE-OI 
7.279E-Ol 
6.809E-OI 
6.370E-OI 
5.959E-OI 
5.574E-Ol 
5.2148-01 

4.878E-Ol 
4.563E-OI 
4.268E-O! 
3.993E-Ol 

3.735E-O! 
3.562E-Ol 
3.508E-O! 
3.494E-O! 
3.473E-OI 
3.422E-OI 
3.394E-OI 
3.343E-Ol 
3.329E-Ol 
3.3lOE-01 
3.269E-Ol 
3.261E-Ol 
3.058E-Ol 
2.940E-Ol 
2.896E-Ol 
2.884E-OI 
2.867E-Ol 
2.860E-OI 
2.825E-Ol 
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TABLE I: Fonn factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.001-0.010 keY to E - 400-1000 keY - Continued. 

E 
keY 

4.633924E+OO 
4.953664E+OO 
5.078556E+OO 
5.156289E+OO 
5.I77Q 18E+00 
5.2081 NE+OlA 
5.285844E+OO 
5.295467E+OO 
5.437040E+OO 
5.520260E+OO 
S.542452E+OO 
5.575740E+OO 
5.660855E+00 
6.051453E+OO 
6. 469004E+OO 
6.91:l36:lE+OO 

7.392525E+00 
7.902609E+00 
8.447890E+OO 
9.030791\EtOO 

9.6539 1 9E+OO 
1.032004E+O 1 
I. 10321 2E+O 1 
I .179334E+O 1 
1.260708E+O 1 
1.347697E+O 1 
1.440688E+O 1 
1.540095E+O 1 
1.646362E+0 1 
1.682297E+O 1 
I. 708047E+O 1 
1.714913E+O 1 
1 .725213E+O 1 
1.750963E+O 1 
1.759961E+Ol 
1.881398E+O 1 
2.011215E+Ol 
2.052865E+O 1 
2.084286E+O 1 
2.092665E+O 1 
2.1 05234E+O 1 
2. 1 32225E+O 1 
2. 136655E+O 1 
2. I 49988E+O 1 
2.164861 E+OI 
2. 1 73564E+O 1 
2.186619E+OI 
2.219255E+OI 
2.298338E+O 1 
2,456923E+Ol 
2.626450E+O 1 
2.807676E+0 1 
3.00 1405E+O 1 
3.208502E+OI 
3,429889E+OI 

·3.666551 E+OI 
3.919543E+0 1 
4.1 89992E+0 I 
4,47910IE+0: 
4.788159E+OI 
5.118542E+OI 
5.47172IE+OI 
5.849270E+OI 
6.252870E+0 I 
6.684318E+0 1 

II 
elatom 

7.97420E+01 
8. 1 7842E+0 I 
8.20216E+O I 
8. 1 6845E+O 1 
8. 1 0069E+O 1 
8.18451E+Ol 
8.27243E+O I 
8.27906E+O 1 
8.34056E+O 1 
8.33692E+O 1 
8.29745E+Ol 
8.3591OE+O I 
8.43339E+OI 
8.58919E+OI 
8.68845E+O 1 
8.7631:)E+OI 
8.83400E+O 1 
8.88088E+o I 
8.90434E+OI 
S.93244E+01 

8.93484E+Ol 
8.92472E+01 
8.91021 E+O I 
8.88563E+Ol 
8.8SI44E+O 1 
8.80793E+O I 
8.7S056E+OI 
8.66632E+01 
8.49904E+O 1 
8.37020E+O I 
8.1 1840E+01 
7.82159E+Ol 
8.11816E+OI 
8.3820IE+OI 
8.4260 I E+O I 
8 .652 I 4E+O I 
8.66430E+OI 
8.6 1 569E+Ol 
8.49264E+OI 
8.34187E+OI 
8.49155E+OI 
8.60676E+O 1 
8.61487E+O I 
8.62893E+Ol 
8.6191IE+OI 
8.55954E+O I 
8.65378E+OI 
8.76176E+Ol 
8.88440E+O I 
9.0 1206E+O I 

9 .08923E+O 1 
9.14167E+OI 
9. 1 7S06E+OI 
9.1963SE+OI 
9.20978E+OI 
9.22294E+O! 
9.22S66E+OI 
9.2290SE+OI 
9.22915E+OI 
9.22438E+OI 
9 .21798E+O 1 
9.2105IE+QI 
9.20229E+OI 
9.1935IE+OI 
9.1 8426E+0 1 

h 
e/atom 

2.7299E+OI 
2.41 72E+OI 
2.3 1 62E+0 1 
2.2S79E+Ol 
2.2429E+01 
2.3676E+01 
2.3136E+OI 
2.307IE+OI 
2.2163E+OI 
2. I 668E+O I 
2. 1 539E+01 
2.2303E+OI 
2.1 828E+OI 
1.9892E+OI 
1.8160E+Ol 
I.bY/ISI::+Ui 

1.5073E+Ol 
1.3659E+OI 
1. 2396E+OI 
1.121713+01 

1.0035E+Ol 
8.9963E+00 
8.0616E+OO 
7.2272E+OO 
6.4889E+00 
5.8352E+OO 
5.2532E+00 
4.7330E+00 
4.2573E+00 
4.1139E+00 
4.0 165E+00 
3.9912E+00 
9.7676E+00 
9.5374E+00 
9.4591E+00 
8.4719E+00 
7.S55IE+00 
7.2931E+00 
7.I048E+00 
7.0559E+00 
9.9432E+00 
9.7423E+OO 
9.7100E+00 
9.6138E+00 
9.5083E+00 
9.4475E+OO 
1.0820E+OI 
l.0587E+OI 
I.OO43E+Ol 
9.0621E+OO 
8. 1 770E+00 
7.3433E+00 
6.5760E+OO 
5.8930E+00 
5.2854E+00 
·U300E+OO 
4.2372E+OO 
3.7996E+OO 
3.3967E+OO 
3.0332E+OO 
2.7107E+OO 
2,4243E+OO 
2. I 699E+OO 
1.9436E+OO 
1.7422E+OO 

1.041SE+03 
8.6265E+02 
8.0629E+02 
7.7413E+02 
7.6590E+02 
8.0366E+02 
7.7379E+02 
7.7022E+02 
7.206SE+02 
6.9392E+02 
6.8704E+02 
7.0714E+02 
6.8 I 68E+02 
5.8112E+02 
4.9629E+02 
4.23791::+02 
3.6045E+02 
3.0556E+o2 
2.5940E+02 
2. 1 95813T02 

I.S377E+02 
1.5411E+02 
1.2918E+02 
1.0834E+02 
9.0992E+Ol 
7.6545E+OI 
6.446 I E+O I 
5.4329E+Ol 
4.5715E+Ol 
4.3232E+OI 
4.l572E+Ol 
4.1 I 45E+Ol 
I.OOO9E+02 
9.6295E+Ol 
9.5016E+Ol 
7.9607E+Ol 
6.6409E+Ol 
6.2806E+Ol 
6.0262E+Ol 
5.9608E+Ol 
8.3498E+Ol 
8.0775E+OI 
8.0340E+OI 
7.90SlE+OI 
7.7647E+OI 
7.684IE+OI 
8.7479E+OI 
8.4333E+0! 
7.7249E+OI 
b.YLlII:+UI 

5.5040E+0! 
4.6237E+O! 
3.8734E+OI 
3.2470E+0! 
2.7242E+01 
2.2806E+OI 
1.9111E+OI 
1.6032E+OI 
1.3.f07E+0 I 
l.l199E+OI 
9.3624E+OO 
7.8328E+00 
6.558 I E+OO 
5,4951 E+OO 
4.6078E+00 

O"(coh+inc) 
cm2/g 

9.831SE+OO 
9.4836E+00 
9.3S09E+OO 
9.2692E+OO 
9.2476E+00 
9.2 I 52E+OO 
9.1 349E+OO 
9.1 250E+OO 
8.9808E+OO 
8.8973E+00 
8.8752E+OO 
8.8422E+00 
8.7583E+00 
8.3860E+OO 
8.0104E+00 
7.6336E+00 
7.2576E+00 
6.8845E+OO 
6.5 I 59E+OO 
(i. 1 535ETOO 

5.7987E+OO 
5.4528E+OO 
5.1 1 69E+OO 
4.7919E+OO 
4.4786E+00 
4. 1 777E+00 
3.8897E+OO 
3.61 49E+OO 
3.3534E+00 
3.2717E+OO 
3.2151E+00 
3.2003E+OO 
3. 1 782E+OO 
3.1241E+OO 
3.1055E+OO 
2.8712E+OO 
2.6502E+OO 
2.5850E+OO 
2.S375E+OO 
2.525IE+00 
2_5066F+OO 

2.4677E+00 
2.46 1 4E+OO 
2.442SE+OO 
2.4218E+00 
2.4098E+OO 
2.3920E+00 
2.34S4E+00 
2.2478E+OO 
LUbY/I:+UU 

1.8959E+00 
1.7379E+00 
1.5913E+00 
l.4555E+OO 
1.3301 E+OO 
1.2 1 4SE+00 
1.1081 E+OO 
1.0IOSE+00 
9.2107E-01 
8.3931E-OI 
7.646;'::::-01 
6.9670E-JI 
6.3488E-Ol 
5.7874E-OI 
5.2784E-OI 

O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.oooE+oo 
O.OOOE+OO 
O.oooE+OO 
O.OOOETOO 

O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.oooE+OO 
O.OOOE+OO 
O.oooE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O_OOOF+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
U.UUUI:+UU 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

nm 

2.676E-OI 
2.503E-OI 
2.44IE-OI 
2.405E-Ol 
2.39SE-Ol 
2.381E-OI 
2.346E-Ol 
2.341E-Ol 
2.280E-Ol 
2.246E-OI 
2.237E-OI 
2.224E-Ol 
2.190E-OI 
2.049E-Ot 
1.917E-Ol 
1.793E-OI 
1.677E-01 
1.569E-Ol 
1.468E-Ol 
1.373E-OI 

1.284E-OI 
1.201E-OI 
1.124E-OI 
1.0S1E-0I 
9.834E-02 
9.200E-02 
8.606E-02 
8.050E-02 
7.53IE-02 
7.370E-02 
7.259E-02 
7.230E-02 
7.1 87E-02 
7.08IE-02 
7.045E-02 
6.590E-02 
6.165E-02 
6.040E-02 
5.949E-02 
5.925E-02 
'i.RR9F-0? 

S.815E-02 
5.803E-02 
S.767E-02 
S.727E-02 
5.704E-02 
S.670E-02 
S.587E-02 
5.395E-02 
5.U40I::-02 

4.721E-02 
4.416E-02 
4.I3JE-02 
3.864E-02 
3.615E-02 
3.381 E-02 
3.163E-02 
2.959E-02 
2.768E-02 
2.S89E-02 
2.422E-02 
2.266E-02 
2.120E-02 
1.983E-02 
1.85SE-02 
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r ABLE I: Form factors, attenuation and scattering cross-sections, Z - 1-92, from E - 0.00 1-0.0 10 ke V to E - 400-1000 ke V - Continued. 

E fl f2 f.l. .IT(coh+inc) f.l.K ~ 

keY e1atom e/atom cm2/g cni2/g cm2/g nm 

7 . 1 45536E+o 1 9.1 7453E+Ol 1.5628E+00 3. 8666E+OO 4.8176E-OI O.OOOE+OO 1.735E-02 
7.638578E+Ol 9. 16425E+Ol 1.4021E+00 3.2449E+OO 4.40lOE-OI O.OOOE+OO 1.623E-02 
8. 165640E+O 1 9.15374E+Ol 1.2542E+OO 2.7 1 55E+OO 4.0248E-OI O.OOOE+OO 1.518E-02 
lS.72IJU6'Jh+UI 'J.I404Mh+UJ l.lIMh+UU Z.26lUh+UU 3.6lS54h-UI U.UUOh+OU I.420E-02 

9.33 1 374E+Ol 9.1 240 lE+01 9.938SE-Ol 1.8829E+OO 3.379SE-Ol O.OOOE+OO 1.329E-02 
9.97523\l.E+01 9. 10 1 67E+O I 8.8245E-OI 1.5639E+OO 3.104IE-OI O.OOOE+OO 1.243E-02 
1.066353~' 9.06S12E+Ol 7.8376E-Ol 1.2994E+oo 2.8S62E-Ol O.OOOE+OO 1.1 63E-02 
1.l32940E+02 8.97540E+O) 7.0418E-Ol 1.0988E+OO 2.6528E-OI O.OOOE+OO 1.094E-02 
l.l 3993 IE+02 8.95066E+Ol 6.9658E-Ol I.0803E+OO 2.6332E-OI O.OOOE+OO l.088E-02 
1.150281E+02 8.87858E+O 1 6.8558E-OI I.0537E+OO 2.6048E-Ol O.OOOE+OO 1.078E-02 
I. I 54905E+02 8.76284E+OI 6.8076E-OI 1.042 I E+OO 2.5923E-OI O.OOOE+OO I.074E-02 
1.16184IE+02 8.88339E+O I 2.9507E+OO 4.4898E+OO 2.5738E-OI 3.465E+OO 1.067E-02 
1.179182E+02 8.98873E+O I 2.8843E+OO 4.3242E+OO 2.5288E-Ol 3.340E+OO 1.051E-02 
1.218587E+02 9.06637E+Ol 2.7419E+OO 3.9778E+OO 2.4327E-Ol 3.079E+OO I.OI7E-02 
1.302669E+02 9.13182E+Ol 2. 4727E+OO 3.3558E+OO 2.2525E-OI 2. 607 E+OO 9.518E-03 
1.392553E+02 9.1 6532E+Ol 2.2281E+OO 2.8286E+OO 2.0904E-Ol 2.205E+OO 8.903E-03 
1.488640E+02 9.1 8604E+o I 2.0069E+OO 2.3833E+OO 1.9446E-Ol 1.864E+OO 8.329E-OJ 
1.59 1 356E+o2 9. 1 9976E+O I 1.8075E+OO 2.0080E+OO 1.8133E-Ol I.S74E+OO 7.79IE-03 
I. 70 I 1 59E+02 9.209 1 4E+OI 1.6270E+OO 1.6908E+OO 1.6951E-OI 1.329E+OO 7.288E-03 
1.818539E+02 9 .2 1 545E+O 1 1.4640E+OO I.4232E+OO 1.5885E-OI 1.I21E+OO 6.818E-03 
I. 944Q 1813T02 9.2196213-Kll 1 .3 174131'00 1. 1 980ETOO 1.4922E-Ol 9,454E-OI 6.378E-OJ 

2.078 1 56E+o2 9.22226E+Ol 1.1856E+OO 1.OO85E+OO 1.4051E-OI 7.973E-Ol 5.966E-03 
2.22 1 548E+02 9.22378E+OI 1.0670E+OO 8.4913E-Ol 1.3262E-OI 6.724E-OJ 5.58IE-03 
2.374835E+02 9.22446E+Ol 9.6050E-OI 7.1501E-OI 1.2545E-Ol 5.670E-O! S.22IE-03 
2.538699E+02 9 .22454E+O 1 8.6554E-OI 6.0273E-OI 1.1891E-OI 4.788E-OI 4.884E-03 
2.7 1 3869E+02 9.22423E+OI 7.8024E-OI 5.0826E-Ol 1.I295E-Ol 4.044E-Ol 4.569E-03 
2.901 1 26E+02 9.22362E+Ol 7.0343E-Ol 4.2865E-Ol l.0749E-OI 3.415E-OJ 4.274E-03 
3.10 1304E+02 9.22281 E+O I 6.3425E-OI 3.6155E-OI 1.0247E-Ol 2.884E-Ol 3.998E-OJ 
3.3 1 5294E+02 9.22184E+Ol 5.7194E-Ol 3.0499E-Ol 9.7836E-02 2.436E-Ol 3.740E-03 
3.544049E+02 9.22078E+OI 5.158IE-Ol 2.5730E-Ol 9.3550E-02 2.058E-Ol 3.498E-03 
3.788588E+02 9.2 1 966E+Ol 4.6523E-Ol 2.1709E-Ol 8.9570E-02 1.738E-Ol 3.273E-03 
4.05000 1 E+02 9.21851E+Dl 4.!966E-O! 1.8318E-DI 8.5860E-02 1.468E-O! 3.061E-03 
4.329451 E+02 9.21736E+Ol 3.7858E-Ol 1.54S9E-Ol 8.2388E-02 1.240E-OI 2.864E-03 
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